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ORAL REMARKS, 


ee 1G 


Ir has long been recognised by Furnpean Foresters that there 
is a large amount of special professional and scientific work to be 
carried out in connection with the proper care of the forests, and 
that this work cannot be performed by the officers engaged in 
ordinary executive duty ; this latter if it is to be done efficiently 
necessarily requiring a!l the time and energy at their disposal. In 
order to ensure that this special professional and. scientific work 
shall be effectively undertaken a special branch exists in the forest 
services of the various [uropean States, and such a one has been 
recently created in America. To this branch the name of Bureau 
of Forestry is usually «pplied, and the several specialists appointed 
for the work are aceredited to tt. The officers of this Bureau 
concern themselves with the operations in connection with the 
supervision, etc, of working plans; with special investigations into 
(t) the reservation of cuny fresh areas required for climatic reasons 
anid the preservation of the water supply; the requirements of 
districts as yet containing no forest reserves, or regulated district 
or village fofests ; with cnquiries ax to the best commercial trees to 
be found in the forest in different parts of the country, and as to 
the possibility of creating a demand for and putting on the market 
species for which there nas been up tu date no sale; with general 
forest botany, the distribution of the varians species, ete.; the 
various diseases, insect and fungus, from which the forests suffer ; 
and, lastly, with the ver. important investigations inte the possibili- 
ties of the various miner products of the forests from a revenue 
point of view. e p 
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We will consider shortly these carious forms of enquiry and 
research together with their bearing and importance on the 
management of, and on the revenue t- be derived from, the forest 
estate. 


(a).—The preparation and supervision of working plars.— 

ok Sploiculture —The Working ftlans Branch would make the 
study of sylviculture a special part of their work. During their 
tours the officers would make careful observations and notes on this 
subject in collaboration with the local Divisional Officers. The 
elaboration and publication of such notes would be of the very 
greatest utility to the local officers, since the department would 
soon have some useful and adequate data on the sylvicultural 
requirements of our various species, a subject upon which at present, 
we think that most officers will agree available data are almost as 
absent as they were in the time of oui predecessors, the forest 
pioncers of thirty years ago. 

ii, Working Plans proper—The supervision of existing work- 
ing plans, enquiries into necessary deviations from such, checking 
draft plans, the preparation of notes for new plans, ete., would form 
the main part of the work of the Working Plans staff, 

(0) 


Such areas would be carefully inspected and the requirements of 


Reports on. afforested lands still not under reservation— 


the surrounding inhabitants and the extent of their dependence on 
local forests not under the management of the department would 
be fully considered, It is well known that such forests are rapidly 
disappearing, and that if left without proper supervision they will 
soon cease to exist. [here are still such in districts hever visited 
by a Forest Officer, and which, con.equently, never fall within his 
province to report upon. 

(c)—A systematic record of al! boundary work —This would 
be carefully drawn up and kept on record in the Bureau, where it 
would be readily available for casy reference. 

(@).—Afeasurements of rates of growth of the Various spretes— 
A large series of Sample Plots of a'l the most important species 


would be establfshedeall over the country. All records of the 
. 
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measurements made annually (or rhore often if considered necessary) 
would be kept in the Bureau. ‘Fwo important objects woukl be 
gained thereby. he first that the measurements would be contin- 
uous and would be unatfected by the unavoidably constant changes 
in the personne! of the staff of the various divisions in which the 
plots existed, and secon Hy (and more important still) the available 
data would be all collected in one spot, thus enabling statistics to 
be compiled and issued for general information as their value and 
usefulness became apparent, 

()—Adiice and pri aration of simple warking plaus for private 
owners. — This would be undertaken by the officers of the Bureau in 
all cases where it was apparent that it was of advantage to the 
State that such lands should be kept under forest. This question 
is of the first importance in mountainous regions and in hilly areas 
where the safety of the agricultural lands depends upon the hills 
being kept under forests, 

Cf) —Grasing and fir 
arising in connection with these important subjects would also 


rofection.—Vhe innumerable questions 


engage the attention of the Working Plans staff. 


ill. NERA INVESTIGATIONS.” ‘ 


These éan be divided into several very important sub-divisions 


THE MAPIING OF TRACT> TO SHOW THE DISTRIBUTION OF TILE MORE . 
IMPORTA VE TREES IN THE COUNTRY. 

(1) Studies of various classes or kinds of forests. in India 
with a view to the preparation of accurate maps of each tract 
showing thé distribution of such forests tn the country and the 
areas they occupy. Pamphlets with a map in each would be drawn 
up for circles and divisions. i 

COMMERCIAL, PREKS, 


(2) The systematic study of the more abundant trees in 
india with a view to the introduction, either to local or hame 
markets, af species at present not used. In this connection the 
more ornamental woods ol the country should be carefully studied. 


.e ‘ 
s, 4¢, such as would’ satisfy 


Expérimerits on a commercial hi 
‘ 
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commercial requirements, would be made with the woods with the 
object of placing them upon the market in such a manner as to 
ensure their meeting with success. 


FOREST BOTANY. 


(3) The distribution of the commercial trees would be 
accurately ascertained ; the portions of the country where they grow 
best or are in greatest abundance be found out, and their area defi- 
nitely faid down on a inap, A short monograph on each tree would 
be drawn up as soon as all possible information about it had been 
collected. In this the areas in which its growth is at present the 
best should be given as also those in which, from the evidence of 
old stumps, it is made evident that in former days its growth was 
exceptionally good. A list of associated trees should be always 
given at the end of the monograph... Each tree would be dealt with 
by itself, and at -the end of the pamphlet a smnall map would be 
attached showing the distribution: (a) as pure forest, (6) mixed forest. 


FOREST ENTOMOLOGY, 

The great importance of the thorough study of the life-histories 
of injurious insects has been recognised, and a special officer has 
been already appointed to deal with this branch, 


MINOW PRODUCTS. 

It will not, we think, be coatended that one tithe of the minor 
products of the Indian forests are known from an economic point 
of view. That there are great possibilities in this direction is the 
opinion of those who have considered this question. I’ has become 
apparent, however, that little progress is possible until the depart- 
ment are enabled to take up the matter themselves. A special 
officer attached to the propesed Bureau would be in a position 
eminently favourable for dealing with this large and important 
(from a revenue-making point of view) subject. 


7 ee WOO AND RARK. 
(4) Vanriugs.—Especial attention is required to be paid to 
. . . e. . . a 
the investigation of tannings with a view to placing them upon the 
: 4 
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market. A question « f this nature requires the specialist, the man 
who could devote his whole time to this and cognate subjects. The 
chemist would analys 


all important products, 

IPood pulps also require much attention. The forests of the 
country contain large amounts of at present unutilizable timber of 
inferior quality. It has proved impossible for a Divisional Officer 
to dispose of them, and yet he is aware that they would in alt 
probability do very well for wood pulp, and would supply the whole 


of the coarser paper required in the country. 


TREK 


PADPING, 

Rubber—Turpentine—Whilst the actual growing and tapping 
of plantations as, eg, -f rubber and of 7°. Zongifolra, ete., is the work 
‘of the executive Officer, it would fall to the minor products special- 
ist to find out about the best markets and the localities in which a 
cértain produce is in n-ost demand, ete. For instance, it is common 
knowledge that the difference in the prices of rubber is very great, 
varying with the species and the quality of the procuet obtained, 
both of which must depend to a great extent upon the nature of the 
soil, aspect, climate, elevation, etc. A specialist should be able to 
advise a local officer who was intending to put out rubber planta- 
tions on all these points. Again, competition amongst respective 
circles and divi 


ions is undesirable. We believe that the industry 
in connection with the tapping of ?. dougéfolia for turpentine was 
started in the School Circle and subsequently taken up in the 
Punjab, with the result that the latter Circle was able to cut out the 
former by underselling it. Tt would be the duty of the Bureau to 
see that this sort of thing did not occur, and that one part of a 
province did not expend money on undertaking a supply which 
could be done much more remuneratively in another. 


CTITER MINOR PRONUCTS. 

(5) AT rrabolans, rrasses, canes, bainboos, guins.—There can be 
little doubt that merchants at present suffer from not knowing what 
the forests contain and where articles can be obtained. Also, the 

. ‘ . 
commercial minor proclucts of the country are by no means worked 
’ 
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up. We understand that in this connection Burma has now put on 
a Special officer to deal with the subject. This is distinctly a step 
in the right direction. 

A specialist. of the Bureau would make this commercial 
aspect of the case his business. ITe would be acquainted with all 
the great firms, would know what things were in demand, whether 
‘others were likely to have a sale if placed on the market, would en- 
deavour to create markets for new products by putting them on in 
such a condition that enterprising traders would soon come forward 
to take them up. 

FORMATION Gt PLANTATIONS. 

(6) With the knowledge accumulated by the Botanical and 
Commercial Wood Specialist it would be possible for him to advise 
on the formation of valuable plantations in the country. A good 
‘commeércial as well as sylvicultural knowledge of the value of the 
trees and whether a demand i: likely to be maintained for their 
products is necessary’ before Government can be asked to make 
large outlays on plantations. An accurate knowledge of the means 
of communication in the country, the likelihood of feeder lines 
being built, mines opened (for which timber would be required), etc.. 
ete., is necessary, Such knowl-dge, whilst being more or less of a 
sealed book to the local Divisional Officer, would be easily acquired 
by the specialist during his constant tours. ‘ 


PUBLICATION O01 RESULTS OBTAINED. 

It is suggested that the best way of making immediately 
available to the department the results of the investigations of the 
Bureau would be to publish yearly Proceedings in which the inform- 
ation obtained by the various officers of the staff during the year 
would he collected together and issued. ‘This would not preclude 
the same notes or information appearing again when sufficient 
data had been accumulated for the publication of a monograph on 
any particular forest tree or minor product. This is the procedure 
followed for some vears by the Geological Survey, and which has 
now again, we understattd, been revived under the present capable 


head of that department. 
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It may be sail that this work would overlap with the Botanical 
Survey on the one hand and the Reporter on Economic Products 
on the other hand. We think not. We are of opinion that the 
Director of the Botanical Survey would be only too glad to have the 
sustained active co-operation of the department in this way. In 
the case of the Ri porter on Economic Products, there can be little 
doubt that the Forest Officer with his special training and personal 
knowledge of the forests is perhaps the most efficient person to 
find out what are und what are not the most likely products to 
exploit, and the knowledge would be more quickly published and 
come at first hand if advertised by the Forest Specialist. In 
addition it would cnable the heavily worked Reporter to devote 
all his energies to the agricultural staples of the country. 

On the subject of acquiring the various specialists it may be 
pointed out that, since the department is officered by men who 
have received a sound scientific training, it may be taken for 
granted that from their numbers it will be possible to lay hands 
upon the requisite specialists. 


THE STAFF. 


A few words ay be said on the subject of the staff required. 

Working Plans—We are of opinion that the Bureau, to be 
started upon good sound lines, would require two Working Plans 
officers. As alrealy detailed, these men, whilst undertaking the 
work now performed by that over-worked individual the Assistant 
Inspector-General of Forests, would also tour round the country 
and make themsel\es practically acquainted with the method of 
working of each plan, would be in a position to decide upor 
questions of deviations from plans, would deal, under the Laspector- 
General, with the supervision of the preparation of new plans, 
would devote tine to the study of sylviculture, ete. R5 

Forest Botany. —Vhe specialist would be required in connection 
with the investigation of commercial trees with a view to placing 
them upon the market. He would also make a special study of, 
and advise local officers upon, the question of the formation of 
plantations, and would draw up the pamphlets on the various 
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classes of forests in the country. He would also be in charge 
of Forest Botany, with all the bratches above described. 

Forest: Entomology. —-This adpointment already exists, and 
a distinct advance has been made in this important branch. 

Minor products, Vhe worl upon which this officer would 
be engaged has already been fully detailed. fe would be required 
to have some knowledge of Chemistry. 

One of the staff would be placed in charge of the editorial 
work in connection with the publication of the yearly * Proceedings.” 

The question as to whether it might be necessary to set 
aside for the Bureau small areas of forest in various parts of the 
country for experimental purpeses is a matter which need not be 
entered into here. 

This question of the formiution of a Forest Bureau is one 
which we have often heard debated amongst Forest Officers, but we 
have never heard a reference mide to the strong parallel which 
exists between the Geological Survey and the Forest Department 
in this matter. Both have ther “crops” to deal with—the one 
mineral, the other vegetable. The Geological Officers have to 
search for and find their crop, which is hidden in the bowels of the 
earth or strewn in unrecognisvble or unmarked forms on the 
surface. For such work a Burcau of Specialists is required, and 
exists. Having discavered the “crop” the rest is left to private 
enterprise, and thus a large cxccutive staff is not required. In 
addition, however, to this purely economic and commercial part of 
their duties, the sctentifie work porformed annually by the Survey is 
of immense value. If now we consider the case Qf the Forest 
Department we see that the crop either exists on the surface or has 
to be created ; but since it is an 2ver-changing one, being subject to 
constant additions and removals a large executive staff is necessary 
for its present management and to ensure its continuance for future 
generations, This work more than fully occupies the whole of 
sent staff. The study of the 


the time and energy of the pr 
sylvicullure of the trees, enquiries into their commercial value, 


inves: 


igations into minor products, and that purely scientific work 
° 7 a. ¥ 
which reflects a lustre alike un a department and upon its 
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Government, all these have had in the past to be neglected. It is 
to undertake the important researches of this nature that we 
venture to sugpest that the Forest Department should be placed in 
a position similar to that of the Geological Survey and that an 
Indian Bureait of Forestry should be formed. 


SCIENTIFIC PAPERS. 


THE CASUARINA BARK-EATING CATERPILLAR. 
(ARBEIA TETRAONIS, Moork.) 
BY C.E.(. FISCHER, ; = 

Those who have been favoured with a copy of Mr, Stebbing’s 
Note on Casuarina Insect Pests* will recollect that the first insect 
dealt with bears the name that heads these lines. Pe eile 

Mr. Stebbing summarized the information then known, 
suggested protective measures, and stated six points on which 
further information was desirable, a 

It was in the Government plantation (the Agusti oe gam | 
reserved forest) near here that Mr. Stebbing studied .the insect 
during a brief visit in July 1903; and as I have since then had.the 
insect in that plantation under as close an observation as circum- 
stances permitted and have had the experience of one year’s 
attempted protection, | hae drawn up the following note. in the 
hopes that the conclusions come to will be of service. : 

It will not be amiss to preface a short description of the, 
plantation itself. Vhe Azusti Nowgam plantation was started 
in 1893. Its primary object was the protection of the fields of the 
village of the same name from the encroachment of drifting sand. 
The village to be protected is on the shore of the Bay of Bengal 
on the southern bank of the Rushikulya river, the chief water- 


“A Note on the Casuarina Insect Pests of Madras,” by E. P. Stebbing, F.LS., 
F.E.S., Officiating Superintendent, Indian Museum, Caleta: Office of the Supetintens 
dent of Government Printing, India, 1903. 
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course of the Ganjam district. Violent south-east winds carry 
the sand along to an almost incredible extent. (Itis only by great 
and constant labour that the public buildings and offices of the 
adjacent small port of Gopalpur are kept free of the all-per- 
vading sand.) Where any obstruction to the free drift of sand is 
met, the latter is piled up in dunes 30 feet and more in height, and 
the windward rows of Casuarinas «are completely buried. In_ its 
protective mission the plantatiot has been entirely successful. 
The area of the reserve is 700 acies, but so far only 329 acres 
have been actually planted up. The area planted is V shaped ; 
the threatened fields are in the angle, and the apex is 
presented to the south-east wind. The plantation has met with 
very varying success ; in most places the result is highly satisfactory, 
but here and there patches have quite failed to produce useful 
trees, Not a little of the failure is due to water-logging in low- 
lying places, but by far the most important factor will probably 
prove to be a noxious fungoid disease, which is now under investi- 
gation, The maximum growth for ten years produced poles 75° 
high with a breast-height girth of 40”. 

The plantation is about 31% miles from Chatrapur, the chief 
market supplied. Owing to the si ndy nature of the ground to be 
traversed, transport charges are rather heavy. Fortunately the 
presence of a considerable lake facilitates transport over some 
two miles of the distance. The quantity of wood annually exploit- 
able is too small to warrant the laying of a trolly line, and the 
small demand, shared by two or three private plantations, precludes 
the planting up of a larger area for the present. A regular working 
plan was framed and sanctioned in 1903, but, as will be seen, had 
to be deviated from at the start. The plan provides for clear 
felling and uprooting over 32 acrcs every year (9 acres are reserved 
as a break-wind belt on the outside edge of the two legs of the 
V, leaving 320 acres to be felled over in ten years). The 
area felled is to be replanted during the ensuing rains. 
Originally dhe seedlings were put out 6’ x 6', but the plan 
provides for replanting g x 9’, which is cheaper and gives better 
results. 
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To return to the insect pest. Its.appearance in the plant- 
ation was first observel and pointed out to me by the Consérvator 
of the Circle in December 1902. This. was my first acquaintance 
with it, but. the Conservator had seen it and its depredatioris 
elsewhere, and warned me accordingly. 

The progress of the attack was closely veaestiegk and speci- 
mens of the larva were sent to Mr. Stebbing, The attack on this 
occasion was not a sevzre one, and the insect appears to have first 
made an entry into the plantation in the month of September. 
The imago issued the following June and July; the new genera~ 
tion was then watcl:cd for, and was first observed early in 
September. [t soon became very obvious that this fresh attack 
was far more intense than that of the previous year and had spread 
centrifugally from the site of the original attack. 

Immediately curative measures were started, as suggested by 
Mr. Stebbing, and bois were sent round to collect and kill the 
larva under the charge of a watcher. 

Almost from the Leginning the impossibility of destroying all 
the larvae became evident, as the flenibility of the topmost branches, 
upor which their presence. was visible, prevented their being 
climbed. The destruction was, however, persisted in for a time in 
the hopes of making a considerable impression on the invading 
hordes. Meanwhile the two watchers were marking with 
whitewash all trees on which the destructive covered ways of the 
larva could be seen. : 

When early in (ctober, after the destruction of over 63,000 
larvae no appreciable diminution in numbers had been effected 
the urgency for more drastic measures became apparent. Sanc- 
tion was obtained to depart from the provisions of the working 
plan by abandoning the felling of the year’s coupe and cutting 
out all infected trees wherever found throughout the plantation. 
In addition the neighbe urhood of the lake referred to above was 
taken advantage of, the felled poles being transported thither as 
soon as possible and immersed for several days. Unfortunately, 
owing to the heavy -and and the scarcity of labour just then, 
transport could not keep pace with felling, and the poles had to 
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be left lying in the plantation for some time, It is therefore 
possible that some of the larva nigrated from felled to unfelled 
trees. There is, however, no evidence in support of this presump- 
tion, and as the larvae are very reluctant to leave their retreats 
and covered ways this change of abode must not be accepted 
as certain. “In all about 25,000 trees were felled. The result of 
this operation was awaited with some impatience. High hopes 
were entertained that the pest’ would be eradicated—hopes unful- 
filled however. 

At the end of August of this year (1904) the first covered 
ways of the new generation were observed. At first this was put 
down to a few trees attacked last year being overlooked, but this 
was soon seen not to account for the entire fresh outbreak. 

just outside the plantation, the villagers have themselves 
planted up about dn acre with Casitarina. This patch was attacked 
by the Arbela last year, and being somewhat concealed behind a 
hitherto uninfested portion of the reserve, was most unfortunately 
overtooked. The new attack is riot of a very sévere nature and is 
more restricted in its spread, sc that the measures adopted last 
year were at least partially succvssful. It is hoped that a further 
operation including im its scope the small private patch will rid 
the plantation of the pest for sme time at Jeast. 

The following observations on the insect and its habits, 
as they bear directly on protective methods, will, I hope, prove 
useful. 

As Mr. Stebbing, in the Note already quoted, has described the 
Arbela in all its stages (excepting the ¢ imago not .then seen by 
him), it witl only be necessary to mention that the ¢ insect is 
‘similar to the ¢ but about half the size. 

Life-history—The moth issues during June. In 1903 a ? from 
a captive pupa issued on 3rd July, and in the current year a full 
‘grown Jarva was found ona Casuarina tree as late as the 23rd 
July. As a female bred out in captivity laid eggs within 24 hours 
of issuing from the pupal case, it would seem that the eggs are laid 
in June or July at , latest. I have, however, no direct evidence on 
this point, nor a8 to where the eggs are laid, as 1 have not been 
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able to find them. [ im, however, of opinion that they are laid 
directly on the boles of the trees, generally near the point of 
insertion of a branch or twig. This IT conclude from finding very 
young larva, which must have been recently hatched out, fairly 
high on the trunks, already hidden in sesaraze covered ways. 

The earliest date on which the larvae were observed was 26th 
August. They feed on the bark, restricting themselves to the 
superficial layers when very young and gradually working in, deeper 
as they grow. From the very first the larva constructs a covered 
way made up of particles of its own excrement and bark joined 
with stk, The diameter of this covered way increases of course 
with the growth of the caterpillar and extends in length, It may 
wander in any direction, up or down or horizontally, and may 
maintain a straight or .. tortuous course. , 

At an early stage the Jarva constructs at one extremity. of the 
covered way a small clamber under the bark, preferring to locate 
it in the upper angle formed by the junction of a twig with the 
bole. Here the grub rests when not feeding. It emerges to 
feed on the bark imme liately surrounding the extremity of the 


“run,” 


which is built up further as the bark is eaten around it. 
It apparently feeds at night, as I have never found it by. day 
outside the covered way, nor indeed anywhere but in the chamber 
described. 

The larva attains its full size by March or April, and then 
prepares the pupal chamber. Up to this stage it has penetrated 
the bark alone except ‘where an existing hole has been utilised 
asa resting.chamber. If such a suitable hole has been found, 
this is probably merely trimmed, otherwise the larva, being 
possessed of powerful mandibles, bores into the wood and 
excavates a pupal chamber about an inch in depth, and this it 
enters for the final stige in May and June, pupating avith its 
head towards the orifice, which is concealed by the. extremity of 
the covered way. : 

It being almost impossible to keep the larva: alive in captivity, 
the exact duration of the pupal period cannot be easily observed. 
The only -guide I have to go upon is that “among several pup 
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brought to me on the 4th June was one which had not yet 
undergone the full transformation from the larval stage, and had 
therefore only just entered upon the pupal one. It remained 
alive till the 25th June, when it died, having then the appearance 
assumed by the chrysalis immediately before the imago issues. 
Hence it may be deduced that the pupal stage occupies from three 
to four weeks, ' 

: By the time the larva has 1eached its full size it is feeding so 
deep as to reach the wood, which is here and there exposed. In 
the current year pupa, obrained by splitting open felled 
poles, were brought to me from the 3rd to 5th June, and the 
moths began issuing from the 7th of the same month. Several 
died and dried up. This was probably due to their being 
much shaken, as I had several changes of camp between the 
7th and the 25th. Nevertheless some half a dozen moths of 
each sex were obtained. Two of the males I obtained from Acacia 
leucophiea trees. By touching the anterior extremity of the pupa, 
which was near the surface, they were irritated into wriggling, 
and this brought them mechanically to the outside. In both 
cases the imago issued the next day. 

It would have been interesting to know exactly how the pest 
found its way into the plantation as well as into the larger private 
plantation at Gopalpur. (belonging to Mr. F. J. Ve Minchin of 
Aska,) 10 miles distant ; in both plantations it seems to have first 
appeared in 1902, Two other private plantations lying between 
the two referred to above have so far escaped attack. 

The larva feeds on the bark of many grove and avenue trees 
in the vicinity of the attacked plantations, and doubtless spread 
from these. So far [have found it attacking the following: Acacia 
leucophlea, Acacia arabica, Holarrhena antidysenterica, Anogeissus 
latifolia, Millettia auriculata, Eucalyptus globulus (one). The first 
in the list is probably its favourite food, as along some of the roads 
where the species is planted every tree is the host of several of 
these insects. 

As the caterpillars feed on species which contain such 
apparently obnoxiou$ saps as those of Eucalyptus and Holarrhena, 
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it is reasonable to expect them to thrive on’ any other woody 
species. This question of discrimination as to food plant has 
considerable im pcrtance, as will be seen when protective measures 
come to be discussed. 

Such pictures of the devastating action of this insect were 
presented to me, it being claimed that whole plantations had been 
destroyed, that Ti ust confess to very serious alarm when [saw the 
extent of the attack in the plantation in September 1903. While 
still holding that « very severe attack is a very great threat to the 
life of many of the trees, if not of the whole plantation, 1 do not 
now think that a comparatively mild one would do much actual 
damage. I am Ind to this opinion by the fact that in another 
small Government plantation though every tree (15 or 16 years 
old) carried three or four larva during the past year, not one seems 
the worse. : 

As Casuarina wood is used, here at least, almost exclusively 
as fuel and never in scantlings, the small bore holes do not 
depreciate the value. 

If, however, a severe attack is experienced so that each tree is 
the host of a number of larvae (LE found 28 on one small tree 
between 2 and 10 feet up), it is certain that the damage occasioned 
will be great, as such trees are liable to be ringed and_ killed. 
Even a slight attack, however, will kill young saplings up to a 
couple of inches in diameter, as was pointed out to me in the 
private plantation at Gopalpur, already referred to. 

An incipient attack should therefore on no account be neglect- 
ed, but where a plantation is in close proximity to wooded lands or 
avenues, once Arfhila tefraonis appears in the tract, it will pro- 
bably be impossible to keep it out of the plantation altogether. 
In these parts Casuarina is usually planted along the coast 
on pure sand in isolated plantations, and this affords protec- 
tion from invasion to a certain extent, but, as unfortunately 
demonstrated in the instance under gconsideration, by no means 
absolutely. 

» The above record of observations shows that protection is by 
no means an easy matter; that probably no thoroughly efficient 
e 


i 
16 INDIAN FORESTER [anvany 


action is possible, and further that curative measures must be 
drastic.* 

It is proposed to plant a certain proportion of other species in 
admixture with the Casuarina (approximately 25 per cent}, and this 
proposal is already being adopte:] in several Government plantations 
in the Madras Presidency. I the current year in the local 
plantation 5 acres outside the regular planting for the year have 
been planted up with 60 to 70 per cent of Casuarinas and 30 to 
40 per cent of Tamarind, Dalbergia sissoo, Thespesia, Populnea 
Nim and Sapindus trifoliatus. | 

It is obvious that great circumspection must be exercised in 
selecting the species so as not to include such as are known to be 
attacked by the Arbela jarva. At any rate, the admixture cannot 
fail to havea beneficial action in regard to the fungoid disease 
referred to previously. 

It has also been suggested that the introduction of broad- 
leaved trees in the plantation will attract inseclivorous birds. 
This result may well follow, but in view of the caterpillar’s retiring 
habit J do not think that any birds except woodpeckers could 
reach it, and it is doubtful that these birds would live so near 
the sea. | 

A number of the moths might, it is true, be eaten by birds in 
their very short season; but here, too, I suspect protection by noc- 
turnal flight, though [ venture this statement with reserve. However, 
the moths bred out in captivity appeared more lively by artificial 
than by day light, and the only moth ( ¢ ) seen in a free state 
came into a rest-house at night, attracted by the lamp-light no 
doubt, and [ found it at rest on the mosquito net in the early 
morning. 


*[ agree with Mr. Fischer that in the case of severe attacks such as he had to 
deal with in 1903 this shon!d be so, [2 should be borne in mind however that such 
exceptional increases in the numbers cf this pest are probably by no means of frequent 
occurrence, As an instance of how rarely the moth has been taken by codlectors | 
may mention that there were but three specimens in the British Museum Collections in 
June last, one in the Indian Museum, aken in Calcutta by De Niceville some ten years 
ago, and one specimen from Ganjam in my collections. In smaller attacks and to 
keep the insect within bounds year by year I think the method of handpickiug by boys 


should be resorted to.—E, P. S. 
° ' 
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As regards othe: enemies, | regret that | have nothing to 
record. The larve and pup kept under observation were quite 
free from the parasiti:m by other insects so frequent with other 
species of lepidoptera, Those larvae which died in captivity 
appeared to have stccumbed to uncongenial surroundings, dry 
wood and bark to live in and feedon, in place of green, and the 
pupa died off from 10 apparent cause. I have found ne pre- 
daceous insects in or pear the covered ways, though 1 have 
examined a large number ; and where small black-ants were found: 
haunting a hole occupied by a pupa, the latter appeared in no- 
way inconvenienced. In short, the sole enemy of Arbela tetraonis 
at present known would seem to be man. As a curative measure, 
therefore, I do not sec any practicable alternative to cutting out 
all infested trees, and [should be grateful for any suggestion on 
this point. : ; 

The compilation of a list of Species which have been seen to 
be attacked by the pest would be most useful; and it is hoped that 
others will record their observations. 

L think that now Mr. Stebbing’s questions, except where they 
enquire regarding variation according to locality, can be answered 
as follows -— 

t. The eggs ar: laid on the boles and larger branches at a 
height of from two to three feet to the topmost woody portions. 
They are probably laid singly or in groups of a few only. If Jaid in 
patches, then only a few hatch out. The number laid by one moth 
is not yet known; but a captive moth laid about 100  unfertilised 
eggs in one clump (she was in a small box and could not dissemi- 
nate the eggs). 

2. The larva: hitch out at the endof August and during 


September. 
3. The young larvae: do not live gregariously ; from the first 


each inakes its own covered way. 
4. The larval staze lasts from September to May. 


5. The pupal stage probably lasts from three to four 
weeks. 
. 
6. The moths appear in June. 
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Other Forest Officers will probably be able to threw further 
light on the habits of this pest wich, until quite recently, were 
totally unknown. 


P, S.—Since penning the above I have received an interesting note written by 
Mr. W. A. Stracey, Range Officer, Delta Range, Godavari District, and 1 cannot do 
better than quote it in his own words :— 

“On my visit to the Kandikuppa plantation on 1§th Noveraber 
1903, I noticed several young trees completely girdled, and many of 
them were broken down by wind. The trees were also bored near 
the part girdled. The trees were completely girdled at various heights 
two to four feet from the ground. Thebark and cambium were 
completely eaten through for a width of two to four inches. The bor- 
ings in the trees were invariably in the upper part, although one case 
was noticed where the insect had bored into the stump. The trees 
above the part girdled were either dead or dying. | had several 
of them split up and remove:!. The worms sent to Mr. 
Stebbing, who identified them as larvae of ‘“ Arbela tetraonis.” 
Some of the larvae were evidentlh approaching the pupal stage. 
While T was in the plantation I had every tree found girdled cut 
down, split up and the larva killel. Fortunately the attack was 
not on a large scale. 

“ About a dozen plants cach were so treated in two coupes, and 
the supervisor was instructed to d> the same whenever he met with 
a plant attacked. The plants attacked were cither those of the 
second or third year’s growth. Very few attacks were noticed in the 
one year old coupe. In the Bendemoorlanka plantation also the 
attack was confined to young trees (two to four years old). 
Attacks on larger trees were not noticed. No attacks have becn 
reported as yet this year.” 

It is clear that the plantation was saved from disaster by 
the prompt action taken by M~. Stracey, the unwelcome guest 
being fortunately observed when the attack was very slight. 

Mr. A.W. Lushington, Conservator, N. C., has endursed on the 
above note. 

“Tu or about 1894 the Kara Reserve in Kistna was annihilated 
by the borer,” ° 
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ORIGINAL ARTICLES. 


4 FEW REMARKS CONCERNING TIT FORESTS OF THI: 
JARRAHE EUCALYPTUS MARGINATA, AND OTHER 
SPECIES OF EUCALYPTUS. 


BY HERR DRO OT. DELLS, BOTANICAL MUSEUM, BERLIN. 


[ have had the good fortune to spend fourteen months in 
the forests of Westen Australia, from November 1900 to the 
end of December root, after which | travelled about a month in 
Ta 
the Australian Eucalyptus are cultivated in India, I have the hope 


stuania to see the forests of Eucalyptus globulus. As some of 


that a few remarks regarding the constitution of these forests may 
be acceptable to the readers of the Ladin Harester 

Eucalyptus mars vata, the * Jarrah,” is only to be found in the 
south-west corner of the State of Western Australia, This part 
of the Australian continent is remarkable for having regular rains 
during the winter, Ze, from April te October, the average annual 
amount being from 39 to 4o inches, The climatic conditions of this 
region, then, arc very different from those prevailing throughout 
the ariel interion of the: Nustralian continent, 

The area covercel by /tvcadypias marginate in Western 
Australia is stated to be 8,000,000 acres. In fact, nearly the whole 
country between the mouth of the Moore River inthe north and 


Ring George’s Sound on the south coast may be described as one 
vast forest of foucalepius margiiata. Next to the world-famed 
gold mines of the interior, these forests constitute the principal 
wealth of Western Australia. 

The industry buit upon it is steadily increasing. The beauti- 
ful red timber, so highly prized for paving blocks, is a conspicuous 
feature of Western Australian scenery. It mects your eye every- 


all houses are built of it; planks and. scantlings in huge 


wher 


: 4 . ° ene 
piles are to be secn at the Railway stations and on the jetties for 
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export. It is never attacked by insects, and it is suited for all 
kinds of out-door work, Henew it is the staple timber of Western 
Australia. 

Tn the lowlands between the coast and the inland plateaux, 
which are on the average about 20 miles wide, jarrah does not 
form compact forests, but grows scattered on the sandy plains, 
overtopping an undergrowth of two stories: a few small trees or 
tall shrubs— chiefly Proteacea: forming the upper story and an 
endless variety of low bushes with rigid branches and hard 


evergreen leaves the lower one In these localities the jarrah has 
ish parks, with 


somewhat the shape of isolated oak trees in Eng 


spreading branches and broad crowns, Thus we see it near the 
lower Swan River; it gives the scenery round the city of Perth 
and suburbs its peculiar character, In this part of the country 
the trees are allowed to grow and are not utilized on a large 
seale, 

The commercially important forests commence on the hills 
which form the western slope of the huge tableland of :\ustealia. 
Here the appearance of the forest is gradually changing. The 
number of trees per acre increases rapidly ; the elbow-room being 
less, the trees are growing taller, and, at the same time, the crown 
decreases in volume. The result is a dense and generally pure 
forest of this species. 

Needless to say, this is brought about by a change of the 
external conditions, Ifere we find what is well known in all 
parts of the globe: the moist currents which come from the 
sea are compelled, when ascending the ghats, to give off part of 
their moisture. The rainfall is increasing, “The soil, not being 
sandy, consists mainly of the gravelly détritus of the underlying 
granite, usually called “ironstene-formation.” 

Under such conditions the jarrah is scen at its best. The 
trees, attaining 90--120 ft. m height, are fairly well provided 
with foliage. Apart from an addition of Aucadyptas calophylla in 
places, there is mo other arb-rescent: species in these forests, the 
chief undergrowth being the younger generations of the jarrah 
itself. 
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This extraordinary uniformity of the chief constituents of the 


forest isin striking contrast with the endless variety of small 


bushes, about 1%4—}3 ft. high, which cover the whole ground 
with their evergreen foliage, and adorn it, during the rainy season, 
with the rare splendotr of their lowers, 

This feature makes the jarrah forest very different from the 
type of Eucalyptus forests common onthe tableland of the Eastern 
States of Austratia. In these regions the forests are more open. 
The ground is covered mainly with grasses and annuals. which 
make their appearance in the raimy season, The green carpet 
beneath the lofty tree: gives a very pleasant aspect to these forests 
during the wet months, but it vanishes rapidly as soon as the hot 
weather approaches. 

Even more differcat is the aspect of the jarrah forest from the 
woody vegetation of the central! portions of Southern Australia. 
For in these desert revions the scrub mainly consists of various 
low-growing, almost. shrubby, species of /fucalyptus and Acaria, 
growing intermixed. 

It is not very difficult to recognize Hacalpptus marginata in 
the genus. The trunk is covered by greyish brown bark. The 
leaves show the common shape of Eucalyptus, drooping in the 
adult state of the tree but being erect on the young plant. Other- 
Wise there are uo pronounced differences between the young 
foliage and the old. 

The conditions which regulate the production of flowers and 
secds have not yet been sufficiently studied. T have seen flowers 


on medium sized shrubs of jarrah of apparently quite a young age. 


In other localities tall trees only prodaced flowers. T have found 
flowers in November, June, anc occasionally in other months of the 
year, but never very plentiful, 1 was told, however, that from time 
to time, as is the case with the beech and other forest trees, a 


heavy seed-year occurs, when the whole forest is said to be one 


mass of white flawers. 

As mentioned above, Kucalrptrs calophylla is the only species 
to be met with as acempanion of Eucalyptus, marginata. Never 
constituting a forest by itself, it is intermixed frecly with Aucadrptus 

e 
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marginata or afew other species of more social habits. When grow- 
ing isolated, Aucalpptes calophylfa has a most beautiful appearance, 
strikingly similar to the oak in Richmond Park. 

As indicated by its name, the foliage is the principal adorn- 
ment of this fine species : it is very lense and of a rich green colour, 
The shape of the leaf, as well as its nervation, are of a type not 
common in the Eucalyptus genus, Still more extraordinary, 
however, is the position of the leaves towards the light. While most 
of the other Eucalyptus have their leaves drooping or erect, that is, 
vertical, the leaf of Hezcadlyptus calophylla is Worizontal, following 
the habit of the vast majority of trees. Tt follows that /acalpptis 
calophyllais a much more shady tree than most of the other species. 

The shape of the large flowery and fruits also is nearly unique 
in the genus. It is certainly one of the most distinct species of 
Kucalyptus indigenous to Western Australia. 

Economically, Zacalyptus calephylla ranks far below Fi. marg?- 
vata. Still it is very ornamental; the gum-resin is valuable on 
account of its medicinal properties, and the bark is used for 
tanning. The timber is much inferior in quality to that of other 
species. 

Another important species of Western Australia is /:acaliptes 


diversicolor, the © |karri.” Vt is perhaps the finest tree of the country. 


The trunk is very straight. “The smooth bark peels somewhat 


like that of the plane ; it is always white and clean. ‘The height 


of the tree is unsurpassed in Western Australia, and equalled only 
by Euertiptes amygdaliue of the south-east corner of Victoria. Speci- 
mens about 200 ft. high and 4 ft. in diameter at 3-4 ft. from 
the ground and about 120—150 fi. to the first branch are by no 
means uncommon; much larger trees, up to 300 ft, high, have been 
actually measured. 

Hacady plies dtversteolar has a sory limited geographical area an 


he south coast of Western Australia, from Cape Leeuwin to King 


~~ 


feorge’s Sound, This is the we'test part of Western Australia, 
where the dry period of the year is less pronounced and the heat 


of the summer considerably reduezd. A narrow strip of land along 


the coast is covered by forests of this gigantic tree 
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The finest growth is te be seen on rich “ ironstone” soil. “The 
forests of karri are just as pure as those of jarrah, while the 
undergrowth is of a similar description. 

In conclusion, | may Ie allowed to adda few remarks regard- 
ing the natural conditions of the forests of Macalyptus globulus. 
This species, the Hucalyptus best known outside Australia, enjoys 
conditions of life more favourable than most of its congeners. — It 
is indigenous to Tasmania = The more or less periodical rains of 
continental Australia are here, on this mountainous island, replaced 
by a fair rainfall all the year round. Hence the appearance of 
the woods of géodafus is different from most continental types of 
Eucalyptus forest. 

In Tasmania the enormous columns of the dominant tree 
reach a height of above 200 ft, the drooping foliage spreading a 
light veil above the umbrageous trees of the undergrowth. ‘This 
lower story isimuch more conspicuous than anything in the con- 
tinental for 


sts, 


Kirst, there are the saplings of g/odulus itself, 
with their strange glancous foliage, so utterly different from the 
narrow alternate petiolated leaves of later life. Then there are a 
number of pretty trees with soft foliage, many of which are 
remarkable for their affinity to species of the Indian Archipelago. 


Among these are often fine specimens of fern-trees, species of 
Dicksonia and Cyathea, their black stems completely covered by 


filmy ferns, mo: and lis erworts The ground is hidden by 
fallen logs and branches, with thick layers of moss upon them ; by 


huge tufts of ferns growi 


». between, and by tall herbs rooting: 


in the deep black soil. Altogether, the primeval forest of 
Eucalyptus globulus, with its harmonious combination of every 
possible shade of green, inakes one of the grandest pictures 
of vegetable life, quite unlike any tropical scenery, and at the 
same time entirely different from anything which makes the forest 
of the more temperate zones so delightful. 

Our illustration shows the growth of Buealypins globulus at Ootacamund which, 
we think, will prove of interest to Dr. Deils and our readers, It is reproduced from a 


5.— Hon, Ep. 
. 


photogragh very kindly taken by Mz. EL. Jackson, 1.6 
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RIVER PROTECTIVE WORKS AT DEHRA GHAZDL KHAN, 


BY GoM. RYAN, FiL.Se LESS. 
“tt has been decided by the Government of India that no 


more money shall be spcpt on protective works at Dehra Ghazi 
Khan.” Such is the announcement which appears in the issue 
ofa contemporary of the 28th July last. and it is reproduced in 
order to draw attention to the general policy of the PW. 
cs on the Indus, a 


Department in dealing with the protective wor 
policy which, it is urged, is not based on sound economic lines. 
Large sums of morey were spent in endetvouring tu save 
Dehra from destruction by food and erosion, and the expenditure 
of further large sums was contemplated. A Sind Engineer's 
services were, however, brought into requisition, and he advocated 
a relatively inexpensive scheme of protection, This was tried, 
but failed. Now it) has been apparently decided that all 
further attempts to protect that military station from destruction 
shall pe abandoned, and if such is the 


sc, the question arises, 
could not this have becn forescen at the outset ? 

Although [T have not visited Dehra Ghaai Khan, some years 
ago tmade a study of the history of the Indus, and was able to 


form certain conclusions about the laws governing: its vagaries ; 
and these subsequent resalts seem to have confirmed. I think it is 
possible to lay down a fw broad principles for guidance in regard 


along both banks of the stream, 


to the erection of protective work 
which might be followed. 

In an article published in the /adian Forester in 1896 (Vol. 
XXII, page tg), entitkd “The River and the Best Method of 
Embanking it,” I attempted to show how the various belts of vege- 
tation along the Indus in Sind came into existence and were 
- along both its banks, and 


arranged as it were in a vatural orde 
how futile it was to erect embankments as protective works counter 


to their gradual developricnt. 
‘The risks rua by persisting in the present bupd policy were 


also pointed out; that no properly thought out working plan 


existed for protective works on the river; that one Engineer 
ry 
put into operation a scheine in his Division, the full details of which 
. 
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were unknown perhaps to the officer of theadjacent Divisions ; and 
that works in one locity naturally had a prejudicial effect on the 
protective works in another, 

Although the observations and conclusions in the article 
alluded to refer almost exclusively to Sind, and although Sind and 
the Punjab are two different Provinces, the geological character of 
the flat alluvial plain through which the Indus runs in) both -is so 
similar that the arguments which have been used in support of the 
contention in the one case could be made applicable in the other. 

That the conditions are somewhat analogous is borne out by 
the fact that a Sind Engineer was ultimately brought in to try 
and grapple with the problems at Dehra Ghazi Khan, 

[ need scarcely -ay that my criticisms are made in no hostile 
spirit to the great P.\W. Department. My contention is that the 
bund policy in Sind tonds to raise the level of the sectional area 
of the river within the bunds, and that when this area has been 
gradually elevated, the stream proceeds to swerve to a lower level, 
which is, of course, outside the area of the bund, and that no amount 
of works of protection will prevent erosion of the banks when the 
river has thus made a se? on to them. This is what, it is to be 
supposed, happened at Dehra Ghazi Khan, and if the P. W. 
Department had properly grasped the situation the futile attempts 
to stem the onward march of the river would never have been made. 

The elevation of the sectional area of the river between the 
bunds is a factor in the question which the P?.W. Departinent do 
not accept. So far back as in 1896, when the matter was broached 
to an experienced Engineer in Sind, he replied “that the embank- 
mnents raise the river level is certainly open to doubt except in arcas 


subject to tidal influence.” If doubts existed eight years ago, have 
any data been obtained since to disprove the theory 2? According 
to Sir van James, Commissioner in Sind (see remarks later on), 
Government in 1896 were going to appoint a special officer, whose 
sole charge was to be the Indus, to watch its vagaries and as- 
certain if there were any Jaws under which it acts. [f this officer 
was appointed, as presumably he was, he might beable now to 
throw some light on the subject, and it would be inleresting to 
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hear whether my observations and conclusions are confirmed or 
not. 

The embankments which were laid down everywhere in Sind 
up to the time, at any rate, when [left that Province, vs, 1897, were 
aligned without a thought apparently beyond present necessity. 
This i 


surely not the correct policy. 

This plan of closely hemming in the lateral overflows of the 
Indus by high earthern embankments is one that affects forest 
officers in Sind especially, for the building of these walls close to 
the cold-weather course of the river in that Province causes the 
forests situated outside that wall to be shut off in the flood season 
from the water-supply to whch they are legitimately entitled, and 
loss of irrigation facilities for the forests means, of course, their prac- 
tical extinction. My letter already alluded to was written with 
the object-of drawing attention to this matter. IT see from the 
Sind Annual Administration Report for 1901-02 that — this 
question was still under discussion, “The Conservator in’ alluding 
to natural regeneration, para. 44, wrote—* In perhaps half the 
forest area, having only its natural difficulties to contend with, 
a satisfactory and, in som: cases, excellent natural regeneration 
is present. [n the other half of the forest area there is little or 
no regeneration either because the land is above flood level or 
because some bund or evnal bank has made a desert of 7t. 
Tam making a special representation to Government on this 
point.” And again (para. 95)— The progressive deterioration of 
the forests due to constantly increasing bunds and canal banks has 


naturally produced a state of moral weakuess and want of con- 
fidence which results in babual lands being sown with inferior but 
hardy khandi rather than risk disasters like that of Miani or the 
simple failures that have ber 


so frequent.” 
ioner, Mr, Cumine, in reviewing Mr. Gleadow’s 
report wrote—* The question whether, now that the flood wat 
have been so much cut off by ‘bunds’ from the forests that lic 
back from the river, ther: ought not to be a definite irrigation 
scheme worked out for each such forest will engage the attention 


The Commi: 


" fee o - of 
of the Commissioner during: the present touring season, 
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Tf the bund policy of the PW. Department as regards 
the erection of embankments is to be persisted in the only 
alternative would appear to be Me. Curmine’s very reasonable 
suggestion. 

Since writing the above, telegraphic news has reached the 
Bombay papers that the Kushmore Bund, which is at the extreme 
north of the Province of Sind, and which is an important work 
intended for the protection of the Jacobabad and Shikarpur 
districts, has been breached, The breaching of this bund is a very 
serious matter indeed, During the inundation season the Ex- 
ecutive lngineer of the district is under the necessity of residing 
close to it, or practically on it, and a small army of men are 
entertained to patrol it night and day, in order that any damage 
may be promptly reported and repaired. That a serious breach 
under the circumstar ces should have taken place indicates either 
neglect on the parte’ the local staff to do their duty satisfactorily 
or that the damage vas out of their power to prevent; and it 
is thought the latter is probably the correct explanation of the 
case, 

Admitting the latter explanation, the increased apparent 


height of the floods in the vicinity of Kashmir, compared to thase 


of previous years, se:ms the obvious explanation, and this is yet 


another 


rsument in corroboration of the theory regarding one of 
the direct effects of the protective works on the Indus, 

The PL W. Department are apparently quite satisfied because 
by their policy Government are realising by the embankment 
system in Sind a profit of 16% on the capital outlay (ede para. 12 
ofthe Sind Administration Report for 1893-94 quoted in part in the 
Iadian Forester, pages 57 and 58, Vol. XXII), but this figure does 
not indicate the real state of things. It is based merely on the profits 
realised from assessment on agricultural land, and the enormous 
losses. by erosion of valuable forests, which it has taken a century 
or more to rear, and which were (in 1894) comparatively the most 
valuable per acre in India (ede para. 1190f the Sind Administration 
Report for 1893-94), are not taken into consideration ; neither are the 
Josses resulting from shutting off the water-supply from extensive 
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tracts, forests or otherwise, which are thereby rendered sterile, 
being covered with salty efflorescence. 

In 1894 the question of placing the bunds much further back 
from the cold-weather course of the river was raised by myself. 
and the Commissioner in Sind, Sir Evan James, who was sent a 
copy of my notes on the subject, wrote very courteously as 
follows :— 

“The bund policy that has been followed in Sind of late years 
was called in question by Mr. Juyner and thoroughly gone into and 
decided upon by Government not long ago. 1 think, therefore, it 
is unnecessary to raise the question again, Government are going 
to appoint a special officer, whose sole charge will be the river Indus, 
to watch its vagaries and ascertain the laws under which it acts. 
Asa matter of fact, inthe matter of bunds as in everything else, 
we have to cut our coat according te our cloth, Bunds are cnor- 
mously extensive, and the firther away from) the river the more 
they cost, as the river runs alony a ridge,* and bunds in’ lowlying 
ground are extremely expensive to build and maintain, Of 
the merits of the policy purvued, the revenue returns are the 
best proofs, The more care taken in repairing and extending 
bunds, where found necessary, the greater and steadier has been the 
increase of revenue, #e., of cultivation, The uncertainty attending 
all cultivation and the loss ind misery that results therefrom 
would be so enormous that ary attempt to dispense with bunds 
would be quite out of the question.f Admitting, then, that 


bunds are neces 
mainly onthe set of the river, the height of the land, and the 


ry, the question of where to place them depends 


money available. No doubt to you as a Forest Officer it would be 
pleasant to have a large forest-clad area on both sides of the 
Indus, but it would not be pleasant to the owners of the present 
Jands to see their property practically destroyed.” 

Lalso submitted my notes together with Sir Evan James’ 
reply to Mr. Young, one of the ablest Engineers of the Province, 


* Inmy paper on the best method o embarking the Indus this is all shown in 


diagrams, Z 
+ Lhe abandoument of bunds, as will be seen fiom my paper, is not advocated, 
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at the time, and although Tam precluded from quoting all what 
Mr. Young said, beeause he has since retired and [ have not his 
permission to quote his remarks, which are marked private, he 
stated that the Commissioner had given a very fair, concise and 
correct reply ta my plea. 

This being the opinion of the P. W, Department, it can only be 
repeated that their policy of trying to hem in closely the lateral 
overflows of the Indus does not appear to be invariably based on 
sound economic line-, and with the Dehra Ghazi Khan example 
before us, it would) seem thal the bund policy is scarcely one to 
be blindly followed. 1f my remarks meet the eye of any P. W. 
Department Engineer, it would be interesting ifhe would give us 
his side of the case in the pages of the magazine, taking this 
article in| conjunction with my previous one. 

The absence of vevetation along both its banks and the character 
and. disposition of such vegetation, if existing in almost gregarious 
belts, form a valuable ‘ndex as to the best and most economical 
alignment to be followed in the Jong run for its embankment 
system, and until the P. W. Department realise this, it is believed 
that success in grappling with the Indus River problems can never 
be satisfactorily achies ed. 


SHIKAR AND NATURAL HISTORY NOTES, 
A TRIP IN CANADA? 
THE LUMBER TRADE ON LAKE HURON, 
LY COL. G. FL PEARSON, 


eat centre of the lumber trade on Lake 


-arry Sound is the 
Huron, and my old instincts hive brought me here to sce how they 
do things. Here conservancy is truly at a discount, or rather of no 
account atall. There are thrcve great companies at work, all busily 
engaged in cutting up trees into planks and scantlings at a rate 
that can only be realised by those who have seen it. [have just been 
over the works of the Parry Sound Lumber Company, which are the 
most up-to-date, and do 140,000 superficial feet of sawing cach 


day of 10 hours—-partly planks, partly scantlings, J have never 
seen, either in the Black Forest or elsewhere in Germany or France, 
anything to approach their machinery for simplicity and practical 
efficiency. The whole is driven by a horizontal 750 h. p, steam 
engine, which works beautifully. The smaller pieces are cut up 


* Extracts front Igtters written to Mr, 
Forests, which he very kindly placed at the disposal of the Hon, Editor. 


tardley-Wilmot, Saspector-General of 
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by a series of parallel chain saws, which drag the logs in. sheets 
against the circular saw, But the most marvellous piece of machi- 
nery Lever saw of the sort was the heavy steel table which carried 


and worked backwards and forwards against a huge 


the heavy log 


saw, which ripped through them as if they were butter, Two men 
only stood on the table to work the levees 5 a log was brought in on 
a trolly dragged by a chain; it was rolled on to the table, gripped 
by the levers, the side slit off, turned over and squared, and finally 
cut up into planks or »cantlings in far less time than I have taken 
to write this, each plank being thrown out and put aside much 
like the sheets of the ies are thrown out. and folded in the 
Times Printing Office. 

Just think of the destruction of forests at about a million fect 
of sawing per week in this mill alone, and there are three big 


mills here all going, besides smaller ones. It must be a thriv- 
ing trade too. Just now alf sections of the trade are working at 
high pressure, and geod lumbermen—the experts at the work 
called “ Gangers "--a1e earning too to 120 dollars a month, 


that is, about £20 to £25 a month. Ordinary lumbermen get 


commonly 30 dollars a month and their keep, which in the forest 
comes to about another 23 dollars a month. From this you 
may judge the importance of the industry, and of how little use it 
is to talk to people here about their real interest in conserving 
the forests as the riche: t capital in the country, They assent to 
this at once when you talk to them, but they say that present 
interests are too great to think of it, You might as well talk to 
the coal owners in South Wales on the subject of preserving their 
precious supply of steam coal, which is unique in the world, 
Government is powerless to interfere, as private interests are so 
strong and so many thousands of men get their living by the 
works in either case, But it seems to me a sad thing that nothing 
can be done to regulate this fearful expenditure of capital. 

The Jumbermen aie a rough and hardy fot of men and work 


all che winter in the forests, as all the timber is brought to the 

river over the snow. Themen who work in the mills at Parry 
° 

Sound get rso to 160 dollars a day and keep themselves, 
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which they do for £5 to 16 dcllars a month, so their pay is about 
the same as the others—about 8s. 6¢. a day. But they work ten 
hours for it, and work hard, which men won't do in England, Some 
of these men are wonderfully clever at their work, as l saw myself. 
You can hardly imagine what a rate the machinery moves at. 
As soon as the log automatic illy appears on the table, the man in 
charge has to estimate what it will cut up into, and as soon as the 
first side is ripped off, he sets the machine accordingly, and it is 
eut up. There scem to be fe'y mistakes and no waste, 

Sleepers, or “fees” as they call them here, are never sawn. 
They say they last twice as long if not sawn; they just take a 
tree about three-feet girth «nd cut it into lengths and roughly 
square it with an adze, and sometimes only just cut a place for the 
chairs. 

The Manager of this great concern was a young fellow 
hardly over thirty, who had the direction of the whole works. Te 
was most kind and civil, and a very clever intelligent man, full of 
interest in his own work and keen to hear about our workin India. 
I do not know what pay he received, but it was probably well over 
41,000 per annum. He was «highly educated man, though he was 
dressed like and had the appearance of an ordinary lumberman. 

The whole place is unique. It is like a typical backwood 
settlement on the shore of Parry Sound. Allround, you may say 
for miles, you see nothing bat lumber stacked up, which tugs and 
barges come to tow away ; or it goes by rail from Rose Point close 
by. Most of the wood here is white pine, but there is a little red 
pine and hemlock. 

Wood here is truly like gold and silver in the days of Solo- 
mon—* of no account.” [t seems to offend one’s senses to see the 
waste. Walking round thers are in every cove and every inlet and 
atevery little stream hundreds and thousands of logs and even 
planks and scantlings in every stage of rotting away, and no one 
thinks it worth while ta collect them. 

There are a few good houses and stores, barber’s shop, Method- 
ist and Baptist chapels, ete, but most of the place is saw mills 
and rough shanties, in which the lumbermen live, The Hotel 
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is quite a decent one, but very noisy, people coming in and 
walking about and having drinks and talking till after 1 A.M. 
at night. 

To-day we go to Rose Point. which is a pretty: quict place 
round the corner of the Harbour, where they say there is a 
comfortable quiet hotel. Coming up here in the steamer from 
Pennetang on Lake Pfuron, which is about three hours by express 
train by rail from Toronto T put up at a hotel en an island which 
belongs to (and the hotel is run by) Colonel Cautley, of the old 
o7th Mow West Kent) Retiment. [leis a grandson of Sir Proby 
Cautley, who built the tranges Canal, and nephew of General 
George (Bengal Corps) and Colonel Dick Cautley, who used to live 
in the Dun. T spent three days very pleasantly there, 

If you ever came this way FP should advise your going to the 
Rose Point Hotel, a couple of miles off, a pretty: quiet place, 
served by a launch which runs up the Harbour continually, 


A PEAD ELEPHANT. 

A letter in your number for June 1903 7¢ a dead elephant 
has reminded me of a case { was unable to account for. 

A timber working clephant on gest and doing serious 
damage was shot in the hind Ieg. He was then fettered and 
turned into the jungle to recover, and after being Unere over a 
month was very nearly well enough to travel and get to work 
again, 

The mahout saw him one evening, and next morning 
found him lying on his back, in a dry buffalo wallow, dead 
with his feet in the air and trunk spread over backwards as des- 
cribed it) the letter referred| to, No reason could be given for his 
death. 

Unfortunately [could not get there in time for a fast mortem, 
but up till the time of his death he had appeared quite fit and the 
wound was doing well. The wounded leg showed no signs 


of anything wrong and the bone was quite sound. 
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The only reason | could think of was that he had bees 
sleeping by the buffalo wallow, had rolled into it and had not 
been able to right himself as his [ez was still weak. In conse- 
quence he could not get off his back, and like a sheep when “ cast” 
had died from the effect. Is this a possible explanation in this case 
and the case referred to in the former letter ? 

‘ I. VALE BAGSITAWE 

Bombay-Birma Trading Corporation, 
22nd October 1904. Kindat, Upper Barua. 
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THE IDEAL FORESTRY COLLEGE, 
GENERAL REMARKS, 

HIAVING recently had the opportunity of visiting some of the 
best Forestry Colleges an[ Institutes existing in Europe, we have 
thought it might serve a useful purpose at the present juncture 
to give, within the limits of a short article, our impressions as 
to what an ideal Forest College or School should be, the said 
views being based upon a careful selection of the best points seen 
in the various institutions visited. That these deductions have had 
to be entirely drawn frorm continental experiences is due to the 
well-known fact that the British Empire is still without a repre- 
sentative Forest College, even the Forestry branch built up at 
Coopers Till being now in the final stage of its existence,  /a 
formd pauperes the Department now awaits the Government 
decision as to the nature of the establishment which is to rise 
on the ashes of Coopers Hill. 

It is well understood that it is not essential that all forestry 
institutions should be equally provided for inthe matter of staff 
and equipment, since their scope varies greatly ; some are devoted 
to the training of the superior staff. whilst others concern them- 
selves solely with that of the subordinate one. A) primary object 
of all tuition given in a College or School which endeavours 
to inculcate the principhs of forestry and forest work is that the 
greatest attention should be paid to training the powers of obser- 
vation of the student to their highest possible pitch. That this 
should be done is needful for superior and subordinate alike: for 
the faculty of true and clase observation and deduction from obser- 
vation is the fountain head of all forest education. In all forest 
educational establishment: therefore it is needful to supplement 
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the lecture “room by the laboratory and the Jaboratory by the 
muscum, and all three by liberal practical work in the field. 
Whilst the following article more particularly considers the arrange- 
ment and contents of the Forestry College required for the educa- 
tion of recruits for the Upper or Controlling Service of | the 
Department, mach that it contains will be found to apply to these 
institutions whose scope is limited to the training of the subordinate 
ranks. 

In describing the requirements which we deem: essential for 
our ideal College we will consider the matter under the heads 
of Situation, Buildings, Staff, Stucbes, arrangement of the main 
educational building Gis libraries Ieeture halls, laboratories, 
museums, Professors’? rooms, ete), College Gardens and College 
Educational Forests. 

SITUATION, 

The first question which arises in connection with the forma- 
tion of a Forest College is its situation. It is necessary that it 
should be placed inthe vicinity of wooded areas, and the more 
plentiful and varied are these latter the better for the purpose in 
view. 

Tt should be possible for the student, within the limits of short 
walks, to study the commoner species of trees, shrubs and herbs, 
the zoological fauna, ete, with which he is beginning to make 
acquaintance, perhaps a first acquaintance, in the lecture ream ; for 
under the present existing entrance examination for the [Imperial 
Indian Service there can be no certainty that a forest probationer 
has even the most clementary acquaintance with Nature. To plant 
a Forest College in a flat, treeless country would be to damp the 
ardour of the student at the out-ct, just at the very period when 
it is most essential that it should be stimulated. Coopers Hill in 
England and Tharandt in Germany serve as excellent examples 
of what the environs of a Forestry College should be like. 

BULLDES GS. 

To be of the fullest use the College should be self-contained: 

in other words, wot only the students but the major portion of the 


Educational Staff should dwell within the College precincts. For 
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this purpose several blocks of buildings are required. — [First 
and foremost comes the iain educational building. "Phis | shod 
contain, on a liberal scale, lecture halls, museums, laboratories and 
Professors’ and Students’ working rooms. In addition to the main 
suitable quarters for the 
Director of the College, with separate blocks of quarters for the 


building there would be, in the grounds, 


resident Professors and the students. It is better for these latter 
to reside in a buildin: apart from the main building if feasible. 
In the grounds would also be situated a good gymnasium and 
open areas for recreation purposes, 

STAFF, 

The question of staff is one which must ever be placed in 
the forefront where any educational establishment is under con- 
sideration, for efficiency 1s so often made subservient to a cheese- 
paring economy, and the finest College in the world is useless unless 
properly manned with the necessary number of Instructors. Tt is 
well understood that no one can teach with any degree of satis- 
faction or usefulness any subject other than his own, and this is 
perhaps more especially the case when the subjects are scientific 
ones. Both in the French and the British Institutions we have 
examples of a false economy necessitating the one Professer teach- 
ing both his own particular subject and one or more which he has 
had to ‘get up? inerder to lecture upon them. The students can 
easily distinguish betwee the two, The one subject thes: really 
learn something about. In the others dayexant gued non intelligunt 
very well expresses the attitude taken up. 

In adktition to a Direetar, who would be in charge of the whale 
institution, together with its instructional forests, we consider our 
staff requires nine Professors, who would deliver lectures in Vorestry 
in all its branches, and Vorest Law, Botany, Zoology, Chemistry, 
Surveying and Forest: Mathemitics, Geology, Mineralogy, Physics 


and Drawing, Asexamples of Colleges provided with such staffs 
we may instance Tharandt in Germany and St. Petersburg in Russia, 
the latter, however, owing to its much greater size has tavelve Profes- 
sors. Many of the Profe-sors require asst 


stants, who are responsible 
6 ? + # 
more or less for the muscums, for the setting up of specimens, putting 
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sting: the students 


them out for exhibition at lectures, and for a 
when visiting the museums out of Jecture hours. In the German 
Schools we find that each of the Professors in Botany, Zoologys 
at least, is provided with such an assistant, 


Chemistry ane Physics, 
whilst in the St. Petersburg Institute, where there are 500 students, 
all training for the Upper Contr-lling staff, there are no less than 
15 assistants. The importance of having such subjects as (ve of 
course need not allude to Forestry) Botany, Zoology, Geology and 
Chemistry taught by specialists in these subjects and of providing 
them, where possible, with a-sistants cannot be too strongly 
advocated. [nN Germany these latter are often students of 
the College who have finished their course but, having shown 
a special aptitude for some particular branch, are kept on a year or 
solonger; they will eventually cither go into the forest or replace 
the Professors in their own or similar eclucational centres. Whilst 
this latter would not be feasthle at present in the case of a British 
College, it would, we think, be quite practicable to heep on a 
promising student for a couple ofyears orso,allowing him to draw 
the pay and allowances of his rank, whilst thus qualifying himself 
as a specialist in his particular branch. The work such a man 
would do when he eventually joined the Department would well 
repay the extra educational acs untages afforded to him, whilst. he 
himself would be of the greates use to the students in residence 
during the years of his extra deputation, 
CURRICULUM, 

There is little necessity for considering here the subjects 
which it is essential for the future Forest Officer to study: at 
College: they are well known, There are, however, two points 
which may with advantage he touched upon. The first is con- 
nected with the knowledge pos-essed by the student when he first 
enters the Callege. Pew who tave studied the question at all can 
doubt that ke should come in with an clementary knowledge of 
Botany and Applied Science, including an elementary course in 
Zoology and Anatomy. Further, that he should have a liking for 
scientific subjects. That astudent entering a Forestry College with a 
knowledge of classics and pechags of modern languages only is more 
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than likely to prove a I:mentable failure as a Forest Officer will 
perhaps surprise but fey save the Public School Master. The 
sceond point more particularly applies to eur British Schools of 
Forestry, and it concerns the instruction given in the subject of 
Forest. Zoology. The in:portance of this branch of the work has had 
but little recognition, and the tuition init has been of so inade- 
quate a nature as to preclude the student from attaching to the 
subject in his after service the importance which it undoubtedly 
deserves, and which it receives in Germany, France, Russia and 
Austria. 


PIONAL BUILDING, 


THE LUGS 
We will now consiler briefly the arrangement of our main 


building. We have already scen that it will consist of libraries, 


lectures halls, museums, laboratories, Director's and Professors 
rooms, ete. Following the plans of the best continental Colleges, 
the rooms devoted to special subjects will be arranged in suites so 
that the lecture hall appertaining to a particular subject will have 
the museums, laboratorics, ete., of that subject contiguous to it. 


THE LIBRARIES, 

The general library of the building will contain a complete set 
of works on Forest subje: ts, both in the language of the country: for 
which the College serves as an educational institution and also in 
those of all the important forest-conserving countries of the world. 

That such a library should be as extensive and as up to date 


as possible would bea s?v° gua non. This library would be direetly 
under the administration of the Director, but would be available 
daily to professor and student alike. In addition to this main 
library each professor would have his own special one in his working 
room, containing such works of reference as he constantly required. 
All more costly and rarer works would find their place in the 
general reference library. 


THK LECTURE HALLS. 
In so far as practicable each subject should be provided with 
its own lecture hall, and this more especially applies to those 
subjects in which the lecturer requires to show a large series of 
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specimens during the delivery of the lecture or to prepare series of 
experiments. Thus, for example, separate lecture halls should be 
provided fpr such subjects as Botany, Zoology, Chemistry and 
Physics, to mention a few. Where, through economy, it 
becomes necessary to use the -ame lecture halls for several 
subjects, the different lectures, coming one immediately after the 


other, necessitate the professor curtailing the number of his 


exhibits owing to the impossibility of getting them into the hall 
and arranging them in time for the lecture. This in itself, since it 
is a disadvantage to the student, is a sufficient plea for the 
necessity of separate halls, Where possible the lecture halls should 
be so disposed that they may open out on the one hand into the 
museum devoted to the particular subject and on the other into its 
special laboratory. 


THE LABOR ATOR 


It is scarcely necessary here to dwell upon laboratory require- 


ments. There are few branches «f science in which a laboratory 
or practical working room is not. an essential part of the 
instructing staffs equipment. kor convenience it would be so 
arranged as to be contiguous, or as adjacent as possible, to both 
museum and lecture hall, In the German Schools separate Jabora- 
tories are provided for Botany, Zoology, Chemistry and Soils, and 
Physics. 
THE MCSEUMS, 

In all educational establishinents where any subject which 
treats of the constitution of the sverld we five in, its structure 
and rocks, its fauna and flora, ete., is dealt with, a first desideratum 
is a good Muscum., But although latterly this has come te be 
recognised to a certain extent in the British Hampire and has long 
been fully understood by the more enlightened continental nations, 
the object in view is often defeated by the internal arrangement of 
the muscums, It is considered that all that is required is that 
collections should be made or bought and placed in the room 
or rooms set aside for museum purposes, without any particular 
attention beiig paid to the proper grouping tugether of the various 
objects exhibited.” For instance, a collection of butterflies will be 
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shown alongside specimens of pickled fungi; of pickled fish 
mixed up with lizards and scorpions, also in spirits, whilst a series 
: will be placed amidst 


a collection of mincralovical and fossil specimens, To the student 


of spirit specimens of bectle anct moth lary 


new to all these various objects their appearance leaves but a 
confused jumble of objects on the brain without the possibility of 
his acquiring a true knowledge of their proper place in Nature's 
Kingdom. Even the mere experienced worker cannot but find his 
attention wandering when, wishing tu study botanical specimens, he 
finds them mixed up with zoological or mineralogical ones. For a 
Museum to be of real service it is absolutely essential that cach of 


its branches which deals with a special subject such as, ¢ go 


forestry, botany, zoology, mineralogy, chemistry, physics, ete, should 


be kept distinctly apart. In our College we would have separate 
rooms or suites of rooms for each branch, Hf it is possible to so 
arrange that each Muscum is contiguous to the lecture hall and 
laboratory to which it belongs, the ideal will have been attained ; 
this latter exists in the Tharandt, Munich and St. Petersburg Forest 
Colleges. Coming now to the subjects which should be given 
separate Museums in, if possible, separate rooms (if the latter is 
not possible some method could be easily devised to sharply mark 
off cach separate branch so as to avoid all chance of confusing 
the student, provided that sufficient space is available), we have the 
following list :— 

Yorest Woods (tucluding forest funge and examples of 

hypertrophy), 


A complete set of specimens of the woods of the country would 


be shown both in the form of hand specimens and in larger blocks 
so that the student could come to recognise the appearance of the 
wood in bulk ; these large pieces would have the bark on one side 
in order that the student could become familiar with its appearance. 
A collection of the comnioner forest fungi and examples of hyper- 
trophy in woods would also be included here for the use of the 
Forestry lecturers on these subjects. 
2.---Lorest lustruments aad Models. 
This collection worid be made as complete as possible, but 
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it would not be necessary to include in it inventions which have 
not come into practical use in the forest. The number of such is 
already too large to prove anything but confusing to the student. 
The collection of models would to a certain extent depend upon 
the confignration and forests of the country for which the Museum 
is being made. 

3.—Forest Wood Craft. 

A complete set of shooting and hunting implements would 
be shown, special attention bein,; made to exhibiting those in-use 
by poachers in the forest areas so that the student might become 
acquainted with their appearance. The different kinds of bullets, 
sizes of shot, and the various animal traps, fish traps and nets, etc, 
would also be shown. Further, 2 complete set of the slots of the 
animals common in the forests of the country would be prepared 
for the student's use. These can be easily made by taking or 
obtaining impressions of the foot-marks in sand mixed with a 
certain amount of gum, This Museum might be included in the 
Forest Instruments Museum or be placed in No. 4. 


4—Forest Products Aluseum. 

In this Muscum would be shown all the minor products which 
the forests produced, as also ex: mples of the various ways in which 
the various woods and products were used, such as, ¢ g. joinery, agri- 
cultural implements, wood toys, tannins, fibres, lac, dyes, etc. ete. 

5.—-Rotanical Museum. 

This Museum would contaii a set of hand specimens of the 
woods of trees and shrubs and a series of the fruits and seeds of 


trees, shrubs, and herhs ; specimens of tree and plant fungoid 


diseases and examples of hypertrophy. Also a berbarium and, if 
considered useful, some models showing the structure of the 
different parts of plants, Also a complete set of fibres. 
6—The Zotogical Museum. 
This would be divided into three parts. The first would comprise 
a complete collection of objects to illustrate the lectures given on 
the Animal Kingdom as a whole, only representatives of each 


class or group befhg exhibited. The second part would show 
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a representative collection, named throughout, of all animals to be 
met within the forest areas proper, in open woodlands, grass lands 
contiguous to forests, in fact all the animals which the Forester 
is likely to meet with in the course of his daily work. The third 
portion of the Museum would be the Economic Section, In_ this 
would be set up as far as possible in a life-like manner all the 
pests destructive to forests; examples showing the method in 
which the damige is done would be shown with the specimens 
themselves, When the animals themselves are very small, enlarged 
drawings would be shown alongside in order that the student 
might make hinwwelf acquainted with the aspect of the particular 
pest. The best Museum we know of this ature is Dr. Pauley’s 
Zoological Museum at the Forest branch of the Munich University. 
Chemistry and Soils and Rocks. 

A representative collection of the varions soils of the conntry 
would be shown in. small tin boxes arranged in sloping desk cases. 
Above. each soi! would be exhibited in a glass picture frame a 
dried mounted specimen of the plant or plants most characteristic 
of that soil A collection of characteristic rocks would also be 
shown here. In the best German Schools the apparatus used for 
soil analysis is also exhibited, and the students are shawn haw a 
soil analysis is carried out. 

8 Geology Mineralogy and Fossils. 

Collections of the various minerals, precious stones, ores and 
fossils are shown in this Museum. 

9. Surveying. 

A collection of all the surveying instruments used in the 
surveying cour 


se given to the students is kept in a separate 
Museum to which they have access in order that they may make 
themselves thoroughly acquainted with these necessary adjuncts 
to their work. 


to, Physics. 


AM the phy: is kept in the 
Physical Museum or Laboratory as it is asually called. 


cal apparatus used in the lectures 


Museums on some such lines as laid down above will prove 
x : , 
of the greatest service to professor and student alike, and their 
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formation and upkeep is a first desider.wtum of our Forestry College. 
The tending and upkeep of some of them becomes a_ serious 
consideration. Additions are constantly coming in and require to be 


set up, specimens require renewing, and there is a large amount of 


supervi 


ion constantly necessary, TVais is the work which falls to 
the assistants in the German and Russian institutions, and it is the 
absence of such assistants which has resulted in. the Nancy Forest 
School Museums falling behind the hish standard maintained by the 


others. At our British Imperial Fi rest Schools we would like to 
see this question of proper musewns taken up in a thoroughly 
efficient manner. Owing to a false economy in past days they are 
admittcdly far beluw the standard we have given above for our 
ideal College, and this ideal is by no means unattainable as is 
demonstrated by the continental Sch sols. 


THE DI RECTOR’S, PROF ORS’ ND ASSISTANTS’ ROOMS, 


Tn addition to the rooms set apart in our main building for the 
Director and his assistants oc clerical staff, the continental Schools 


recognise that each professor requires a separate working room 
in which he can prepare his lectures, keep his more valuable speci- 
mens, his special library and carry cn his researches out of actual 
lecture hours, This room should, if possible, farm one of the general 
suite devoted to his own branch of instruction, and would com- 


municate with his assistant’s room sl ould he be provided with one. 


As an illustration of the above -emarks we may describe here 
tne suite of rooms devoted to Botany at the Munich Forest College. 
Two rooms are devoted to Plant an} ‘Vree diseases, the collection 
cing a complete European one. 2. third room contains a serics 
of exhibits of the seeds and fruits of plants arranged in glass cases, 
also a set of fibres. A fourth smalf room contains a large series of 
portions of branches and stems of trees showing the results of 
ightning strokes and the effects of eleetricity on the wood. This 
nas been arfanged by Prof. Tibeouf himself, who is making a 
speciality of this study. A fifth room contains a cotlection of 
the woods of forest trees, the specitnens being used to iMustrate the 


sotanical lectures. This series of rooms forms the Museum proper, 


‘ 
We then come to a magnificent botanical taboratory containing 
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every facility for study and research, This contains a collection 
of tree fungi in spirit in a glass case, the herbarium and a 
number of other objects on which research is procceding, The 
laboratory opens out into a conservatory, where various experiments 
in connection with «rowth were being carried out at the time of our 
visit, Students wh» show promise are encouraged to work in the 
laboratory, Next +o this latter are the professor's and assistants’ 
rooms, both well (tte with appliances, the former with a good 
botanical library. Beyond these again is a fine lecture hall. This 
Jatter is confined entirely to the botanical lectures, the walls being 
hung with diagrams of dissections of plants, picture frames 
containing young dried plants with their root system attached, etc. 
Tn addition there is workshop reom for packing and unpacking 


specimens sent out and received from the forests, and finally a 


dark room for photegraphic work, This completes as fine a series 
of rooms devoted to one important branch as can be desired. 
Above in the samc building is another serics, no whit inferior, 
devoted to Zoology. 
STUDENTS’ WORKING ROOMS, 
Since the lecture halls are cach reserved for special branches 


of the course, and are therefore not available for the stuclents’ use 


save during lecture hours, it is necessary to provide the latter with 
rooms in which they may study at hours when it is not convenient 
to then to retire to their private quarters, For this purpose we 
would set apart special working rooms in the main building, one 
being confined to cach ‘year or promotion of the students. 
Whilst such rooms will prove of great benefit to the students 
themselves, they are also of use to the professors, who are able to 
set up or hang up specimens or diagrams which they have been 
exhibiting in the lecture rooms. ‘These are changed at intervals 
as the lectures demand, and in this way the student has constantly 
before him exhibits bearing upon the subjects he is reading abont 
at the time. A simp'e wall rack will enable dried specimens of 
plants or diagrains to be slipped in and locked in in safety, whilst a 
sloping desk rack enables cabinet drawers to be slipped in and 
exposed in a similar manner without danger th the specimens. 
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By the provision ef students’ common working rooms a privacy 
is guaranteed which cannot be obtained in the public lecture rooms, 
these Jatter becoming little better than lounging places or passages 
if used for this purpose. 

Our College would of course require the usual bursar, store- 
keeper and curator, porters, ete. 

Leaving the College buildin x, we now come to a consideration 
of what is required for the practical demonstration work in the 
field, which forms so essential a supplement to the theoretical work 
in the [ceture room. 

TUE COLMM@GE GARDENS. 

As an example of wha) a Forest College Garden shoul: 
be we cannot do better than instance Tharandt. Situated on 
the side of a steepish hill several acres are devated to 
the growth of trees, indigenous and exotic, shrubs and herbs, 
The garden is so planted that the species are more or less arrange: 
in their natural orders in the beds, and in addition to containing 
all the cultivated herbs and perennials, areas arc allowed to run wile 
and fill themselves up with wild flowers and weeds. Kvery tree, 
shrub and plant is named, its order, Latin and popular names 
being attached to the label. Here the student may come anc 
study pure Botany as taught by his botanical professor or follow 
the forest lecture course of forest botany with case and profit, 
The greatest thunte has been taken to introduce exotic trees, 


with the resull that a very fait knowledge may be obtained of 
trees other than the ones belonging to his native country, Such 
agarden requires constant attendance and constant additions, 
and in it the student should be, and is, allowed to roam at will. 
In addition to the botanical garden and arboretum space is also 
devoted to a forest nursery in which young trees of many varied 
species are reared. Tu this the student is shown, and can study 
for himself," exactly how the young trees, which arc at a future 
date planted out in the forest, are grown. The forest nursery 
forms an important pact of the forest garden, 
THR COILEGE FORRSTS. 
We hold the opinion that to every Forestry College some 
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Latge Birch Trees in the grounds of the Imperial Coflege of Forestry, St, Petersburg, 
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forest areas should be attached for instructional purposes. This 


is usually the case on the continent, and as instances we may 


uete the Tharandt and St, Petersburg College Forests. In 
each case considerable areas are attached to the institutions and 
vey are placed entirely under the Director of the College. 


o 


Although a satisfactory revenue is obtainect from these forests, 
this latter is entirely subordinated to the chief object for which 
they are kept up.ae, that of forming instructional centres for 
the use of the studen:s, Perhaps nowhere can such forests be 
seen to better advantaye than in Tharandt, where considerable 


Pa 


ums of money have been spent with the sole object of providing 
the best possible training ground for the embryo Forest Officer. 
Vhey have here ideal students’ forests, abounding with almost 


every species which grows in North Europe, The College forests 


should be managed by departmental officers directly subordinate 
to the Director. 

These College Forests, however, are not sufficient in themselves 
for the instruction of the students. For their longer tours and 


e . further set of forest areas should be 


final practical cours 


carefully chosen, and for this purpose we think the Russian plan 
has much to recommend it. M. FE. Kern, the gifted Director of the 
St. Petersburg Forest Institute, has adopted the following plan: 


One hundred and fifty forests were carefully sclected from the 


great forest areas of the country as affording special advantages 
for training purposes. Only fifty of these forests are visited in 
any one year, and this procedure minimises the extra work and 
trouble which the advent of forest students into a division must 
inevitably throw upon the divisional staff, since the invasion 
only occurs once in three years. Of course, the staff in charge 
of these forest areas are in no way subordinate to the Director. 
A further improvement of Director Kern’s is that the students 
work in the forests in) pairs from the very outset. Throughout 
the whole of their four years’ course they are never taken about in 
bands, ‘The great advantage of this plan will be obvious to all 
who have had practica’ experience of how much is assimilated 
during the tours conducted on the ‘troop’ system. 
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SCIENTIFIC PAPERS. 


THE INSECT PESTS OF SWIETENIA MACROPHYLLA. 
RY P, M. LUSHINGTON, I. FS, 
THE growth of Swietenia Macrophylla in Nilambar is so re- 
markably rapid that, were it not for its numerous enemies, its 
introduction would be an undoubted success. There is only one 
really big tree which is found in the middle of teak planted in 1872, 
which has a girth of 82 inches and a height of g§ feet, but there are 
many trees of good growth, notably some of 12 years old, which 
have reached a girth of between 5 and 6 feet and which are 
yielding good secd. Unfortunately, in its early years, the spotted 
deer browse down any seedling of this species that they can find, 
whilst the sambhar pick it out as a suitable tree on which to rub 
their antlers, Protection against enemies of this nature is however 
not dificult, and though this considerably adds to the expense of 
introduction, yet it is effective. It is, however, almost impossible 
to protect it against insects, whose injuries to the tree have to be 
seen to be believed. Not only do these insects kill off the younger 
plants, but T have seen well-established trees of 4 feet in girth 
completely killed by them, whilst even in bigger trees large 
branches are killed out. A study of these insects seems therefore 
very desirable, aud anything in the way of identification may lead 
toa possible means of extermination. Defoliation of the young 
plants is fairly common, and the cause seems to be a buprestid 
beetle, which | have found in great numbers. Specimens of these 
are being identified by the Government Entomologist. More serious 
damage seems to be done by an insect which T have been unable 
to discover. This attacks the leaves, but more especially the 
midrib and Smetimes the young shoot. The parts attacked turn 
brown and on the midrib and shoots a scar is left. and the woody 
portions become subsequently affected. [ am inclined to suspect 
that this damage is done by a small beetle allicd to the Rose bectle, 


° 
for, though LT have never found this on the mahogany, it is plentiful 
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on the neighbouring blackwood trees, where it damages the 
flowers and flower-statks in a similar manner. I notice that it 
emits a black fluid, which appears to be injurious to the leaves. 
Far more serious is the damage to the leaf-buds. The leaf-bud is 
completely eaten away, and the insect then appears to tunnel into 
the twig. Innumerable instances of this kind of damage are to be 
found, but none of them of recent origin. From the damage done, 
which is exactly that described by T. S.G.in the /udian Forester 
and quoted by Mr, Stebbing on page 123 of his “ Injurious Insects,” 
Lam inclined to suspect the A/agiia (7Zvpsisylay robusta* as the 
cause ; more especially as I see that damage to mahogany by this 
insect has been reported from Nilambar, Apart from these, 
however, there is a serious attack going on now which is evidenced 
by the leaves dying off suddenly on considerable-sized twigs. This 
damage is not due to any of the insects noted above, but a 
careful search has revealed three species of Bostrychid beetle. 
Of these by far the worst is a small brown Bostrychid, which enters 
the twig at intervals of two or three inches apart; a deep tunnel is 
then grooved out all round the onter part of the twig, which is 
almost invariably lined with a white substance. This girdling of the 
twig, inside the bark, appears to make the weody portion of the 
twig accessible, for the subsequent tunnellings are made into the 
wood itself, and the eggs deposited in them, and these galleries are 
also lined with a white substance. This appears to be nutritious, 
because when the young are hatched it scems gradually to 
disappear. The young consume the wood in all directions and 
render the twig quite hollow, and when they have left, these 
hollowed-out twi 


gs afford refuge to ants, small bees and a variety of 


insects. I specially noticed one large tree which had not less tha 


fifty twigs killed off in this manner and a few fair-sized branches. 
The beetle itself is very minute, not more than j!.th of an inch in 
length. Very similar damage is done by a larger black Bostrychid, 
whose borings are fairly numerous and also white-lined, but I have 
only found one specimen of the perfect insect and one specimen of 


* In a subsequent letter Mr, Lushington informs us that he bas procured specimens 
of this insect and was abie to identify it as being the pest,— Hon. 
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what I believe to be its larval form. The third species is another 
minute black Bostrychid which seems to work in conjunction with 


the brown one. It is very numerous, but does not seem to have the 


power of girdling which the brown one possesses and penetrates 


directly into the wood. Its galleries are not lined, and I believe the 
damage done by it would be insignificant but for its habit of 
ether this tree 


working in conjunction with the brown species. Alt 
secms to be a perfect repository for insects, and, being a valuable 
one, seems to demand the attention of the Forest Entomologist. 


Having recently received specimens of the insects alluded to by Mr. P. M. Lushing 
ton in the above paper I have been able to make a few pletiminary identifications 
and observations upon them :— 

The Buprestid beetle is Psélugtera fastucsa. This insect has been previously 
reported from Nilambar as injuring the teak plantations by boring into the wood 
presumably in its larval state (oe *Injurious Insects," p. 39). Should Mr, Lushington 
be able to corroborate this observation it will tend to prove that the planting of maho- 
gany with teak is directly in favour of the beetle 

The beetle considered as allied to the Rose beetle, and reported as damaging the 
flowers and flower-stalks of the Rose weod (Dalberg?2 latifolia) is a species belonging to 
the genus Serica. Several other species of this genus are now known to commit damage 
in this way, and it is probably one of considerable economic impottance in India It is 
not at all unlikely that the <pecies here alluded to also altacks the mahogany’, and it 
will prove of interest if Mr, Lushington can prove that this is the case. 

‘The life-history of the tin borer (dvpsiswe robusta), as tar as it is at present known, 
is deseribed in Departmental Notes on Insects that Affect Forestry, No, 2, p. 312 


The Leetles alluded to as Bostrychids are three species of the bark and wood- 


boring family of Seolvtida. ‘The small brown one girdling the twigs is 4 species of 
Nyleborns or a closely allied genus, The damage done by this pest appears te be very 


iderable. 


cons 

The large Mack insect is a species belonging toa genus ebont which littl: is 
known in India, The larva supposed to beloug to this insect, belongs to quite a different 
family, the true Bostryehids, Bousérychide (lor the diflevence mde Vel. XXIX, 


No. 1, 2, of this Magazine), it being provided « of legs, one pair on 


ith three pair 
each of the three segments following the head, This larva: may prove tu be that ofa 
species of Siroxvlon, 

The third beetle mentioned is probably a species of Tomicus, a wood-cating genus 
of the Scofvticie. 

Mr, Lushington’s note is a most valuable one, and 1 trust he will continue his 
observations, During ten days spent at Nilambar towards the end of August 1902 
I found a grub of a weevil boring galleries jn the succulent bark of the mahogany 
trees in the Aravallikavu Plantation. These galleries penetrated down to the sap 
wood. One two or mére galleries take off from an invegular shaped central chamber, 
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[he attack can be recognised externelly by a flow of gummy matter which 
exudes from the attacked area and drips down the outer bark, coagulating ia 
‘ky masses, These evidences of the presence of the grubs in some 


irregular-shaped sti 
numbers were visi 
procured some specimens of the grubs and pieces of bark, but the latter dried up and 
the former consequently died before pupating,; the mature insect has not yet been 
procured, : 
In addition to the attacks of the larva of the moth Zewzera cofea (vide * Injurious 
Insects’) young saplings also have to fear those, which are probably by far 
he most important, of a longicorn borer, only the grub of which is at present known. 
1 was able to see the evidence of these attacks in the interior of the wood of sume 


ble upon the main stems and also on the Jarger branches. I 


trees which were split up, It is very desirable that the life-histories of both the 


weevil and the longicorn borer stauld be worked out. 
Ttrust to be able to furnish a farther note on the Seolyéide when [| have more 
fully studied these pests. —E, P, Stespine. 


ORIGINAL ARTICLES. 


JOSEPIET MESSER, TF. S. 

Before these pages appear in print many of our readers will 
have heard of the sad death of Mr. Joseph Messer, from black- 
water fever, on the 25th November 1904. Taken ill on tour, he was 
brought back, in a very serious condition, to Katha, in Upper 
Burma (where he had been stationed for over seven years), and 
expired two days later. 

Mr. Messer was thirty-tive years of age and had nearly fourtecn 
years’ service, having reached Burma on the ist of January 1891. 
For the first five and a half years of his career he was mostly 
employed on Working Plans. [In July 1896 he took furlough for 
fifteen months, and on his return in October of the following year 
was gazetted to the charge of the Katha Division, and, with the 
exception of six months’ leave in 1go2, he remained in charge of 
this Division till his death 

When Mr. Messer first took charge of the Katha Division it 
had a most unenviable reputation for fever and was justly regarded 
asa penal settlement. Although the Division had been eleven 
years in existence, forest work was still in its infancy, and Mr. 
Messer had a wide field in which to exercise” his remarkable 
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faculties for organisation. “Vhe northern portion of the Division has 
been lately formed into the Myitkyima Division, but since the sepa- 
ration of the latter but little has bern done, so that in estimating the 
progress that was made under Mr. Messer's efficient administration 
it is only fair to take the combined figures for the two Divisons. 
During’ the seven years (896-97 to 1903-04 the area of reserves 
increased from 420 to 758 square miles and the area under fire- 
protection from 320 acres to 554 square miles, The revenue increased 
3 
to Rs 1491,918, and the surplus froin Rs. 83,040 to Rs. 4,23,074. This 


from Rs. 1,39,073 to Rs. 615,892; the expenditure from Rs. 56,0 


3 


is a splendid record for any Division, but it by no means represents 
the full value of Mr. Messer’s fine work. Ile was a great 
believer in fire-protection, as the abave figures show, and he had 
hoped to protect every acre of his reserves in another two years; 
but he also believed in ereeper-cutting and works of improvement 
going hand in hand with fire-proteetion, and he expended much 
energy in these necessary operstions. All creepers have been 
cut over nearly the whole area of his reserves, and works of 
improvement to free the young te uk have been started in almost 
every reserve and are being pushed forward as fast as the limited 
staff will ow. 

But it is probably in connect:on with the experiments for the 
natural regeneration of teak that Mr. Messer’s name will be chiefly 
remembered. Full details of these have already been published, 
but, briefly, Mr. Messer ascertained that by merely cutting the low 
brashweod in the neighbourhood of seed-bearets and burning it 
plentifl natural regeneration was induced, and that by a further 
burning the second year result. equal to those of a first-class 
taungya were obtained at a nominal cost. The full value of this 
discovery cannot yet be estimatcd, but ifthe simple procedure is 
found suitable for all classes of teak forest owe expensive system 
of taungyas and regular plantations will be a thing of the past, 
and we shall obtain better and more natura) results at a fraction 
of the cost, whilst being able to deal with far larger areas. 

Mr. Messer was a most hard-working and keen Forest Officer 
with the soundesf views on techuical matters, and his death will be 
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a severe loss to the Department. [is life’s recreation was his work, 
and outside of this he had few interests. [fe understood the 
Burman thoroughly an could get good honest work out of the 
most unpromising material. Efe had been so long in one Division 
that he Aveze his men as it is given to few Forest Officers to 
know them; he was honoured and respected by all with whom he 
came in official contact and his death will be greatly felt. 

Mr. Messer leave many sincere friends to mourn his Joss. 
His kind, sympathetic and genial nature had endeared him to them, 
and on all sides are heard expressions of deep regret at his 
sudden death. 

The yalue of hi. work was recognised outsid2 his own 
Department, for, on learning the sad intelligence, His Honour the 
Lieutenant-Governor of Burma had the following telegram des~ 
patched to the Conservator of the Circle in which Mr. Messer had 
been serving — 

The Licutenant-Governor desires me to say that he is deeply 


grieved to hear the sad and unexpected news of Mr. Messer’s 


death. The Government have Jost in hiin a very valuable Officer, 
who had earned for himself a high reputation and whom they can 
ill-spare. Sir Hugh Barnes asks that his sincere sympathy may be 


conveyed to Mr. Messer’s family.” 


We can only cudorse this kind and sympathetic message. 


NURSERY TREATMENT OF DEODAR IN JAUNSAR. 

1. Collection af Sved.—Uhe seed is collected from sound, 
vigorous trees in October-Noveraber as soon as the cones are ripe. 
Fresh seed is gathered cvery year for sowings, as the seed rapidly 
goes bad and cannot be stored for more than one year, 

2. Site for Nursery —A,N.-V. or NW, aspect is preferred 
with a water supply wear at hand. Whether watering will be 
necessary or not depends on the locality and scason. 

3. Preparation of Seed Beds.—Vhe soil is thoroughly worked 
toa depth of about 9” and good humus soil is imixed with it. The 
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beds are made wide and ar raised about 4” above the 
surrounding level of the ground. 


4. Watering —Watering may he necessary m the dry 
months preceding the rains, Water is run into trenches along- 
side the beds and allowed to percolate through them without 
flooding them, 

5. Season for Sowing.—The best season for sowing is Novem- 
ber-December soon after collection of th 


» seed and just before the 
snow falls. Sowings may, if necess.iry, be made carly in the spring, 
but they do not give such good results as the winter sowings. 

6. Afethod of Sowrng.—The secd is sown in sills 3” apart 
across the width of the beds. Where there is fear of drought, 
especially with spring sowings, it i: an execllent plan to cover the 
secd beds after sowing with moss, which may be pegged down to 
prevent its being blown away. 

7. TCreatment of Seedlings tu the Nursery, 

(@.) Ordinaye method, 
November-December ... we Secd is sown, 
Spring (March-April) 
ast July (7 mos alter sowing)... Ser Nings pricked out 4” X4” into other beds. 


See 1 gertminates. 


and ,, (fyr7 mos. yy fu hee ue ii a 6"x6" a4 dy 
gd (2 yrs, 7 moms, oe mer " Planted in the forest, 
(6). Basket plint method, 
November-December —.., a. Seod is Sown in wursery beds, 
Spring (March April)... ve Seed germinates, 
gst July (7 mos, after sowing) . Scodtings pricked out into baskets, 
and ,, Cryre7 mos. 4, 3} w si lett undisturbed is their baskets. 
grd 4, {2yrs. 7 mos. |, ) ave Ey planted in the forest in their baskets. 


This method of using basket transplants is by far the best. 
The plants are usually stronger ind healthier, because they have 
been less disturbed ; but their chief advantage lies in the fact that 
they can be put into the forest with the minimun risk of damaging 
the roots, 

The baskets are made of the small hill bamboo (4randin- 
arta fetlcrta) called Incally “ Ringal” They are of cytindrical 
shape about 9” high and 6” diameter, and cost about one rupec 
eight annas per 160. 
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Transplanting in th: Forest—IWoles are dug 18” deep by 12” 


diameter at distances 4° <4' from centre to centre, and the planting 
is done just before the rains commence. Fig. 1 illustrates this 


Fic, 1.—NETHOI OF PLANTING OUT RASKET-TRANSPLANT. 


method. N-W.and N.E, aspects are the best and the soil most 
preferred is a light rich moist one with good drainage; on hot 
aspects the transplants require protection. 

Cost of for mation of one acre of plantation at an average distance 
of one mite from the nursery. 


Rs. a, p, 

Sowing aud tending in the cursery for 24 years aoe fe. 3 eB 
Price of 2,822 baskets at Ri, 1-8 per too tei os 42 5 3 
Digging holes 18’ deep x12’ diam, at Re, 1 per Too ‘ -» 55 210 
Planting 4° x 4! apart at Rs, 1-1§-3 per 100 Pay w 28 3 6 
Yotal ore ws 129 4 0 


or approximately Rs. 130 per acre. = 
mt : aur B. O. CoveNTRY, 


The 17th Septenther 1904 Deputy Conservator of Forests: 


NOTES ON ‘THE COMMIERCIAL TIMBERS OF NEW SOUTH 
WALES.* 

From the pen of that admirable and indefatigable botanist, 
Mr. J. H. Maiden, we have before us the second edition of this 
smail and highly useful illustrated work. In his introductory remarks 
the author gives the reaseus for the appearance of the pamplhilet. 
The object is to give information in regard to the principal com- 
mercial timbers of the Colony in language as devoid as possible 
of scientific technicalit-es, Only those points are touched upon 
that are of practical moment to the timber-getter, saw-miller, 
merchant, or user. “ An endeavour has been made to give an 
impartial statement of the merits of our timbers as we know 
them at the present diy. In course of time some of the estimates 
of the qualities of particular timbers may require to be modified, 
and other timbers, not it present employed, may be shown to be 
useful for special purposes.” Hlaving for many years been almost 
daily occupied in the diagnosis and critical examination of colo 
nial timbers of all kinds, and having been a large user of many 
kinds of colonial timbers for miscellaneous ptrposes, and having 
visited most of the principal forests and saw-mills of the State, 
Mr. Maiden was in a particularly favourable position to undertake 
the compilation of such a handbook, and its usefulness cannot be 
overestimated. 

After pointing ovt that timber is a necessity, the author 
mentions that the suyply of good timbers is riot unlimited (and 


* Notes on the Commerciil Timbers of New South Wales, by J. H. Maiden, F.L.S., 
Gavernment Botanist and Director of the Botanic Gardens, Sydney, 2nd_ edition, illus- 


trated. Sydney Government Printer, Price is. 


98 IND. AN FORESTER [ FEBRUARY 


this remark does not apply to New South Wales alone) and that 
cutting requires to be followed by replanting. As regards export 
Mr. Maiden considers that a3 the merits of their hardwoods become 


more fully recognised a large!y increased demand may be reasonably 


expected to set in for them, ind on this head he says that too great 
care cannot be exercised in seeing that timber which is sent to 
market, and particularly that intended for export, is not only good 


of its kind, but also belongs to a species of acknowledgerl merit. 
In the case of t 


les. 


sor timbc rs which bear a resemblance more or 


trong to valuable timbers, the greatest care should be exercised. 


We cannot but think that the great backwardness that has dogged 


the footsteps of the Department in India in this respect has been 
due to laxity on this 


core, and a smal! pamphlet on the subject 


of our good commercial svoods and those inferior ones which 
closely resemble them, with the differences clearly indicated, would 
be an incalculable boon to many a Forest Officer. Lo its absence 
one cannot but attribute, in part at any rate, the extreme reluctance 
of the great Departments, such as the Public Works, Military Works, 
Telegraph, to take any bet the few well known good woods, the 
woods which have been uscd from time immemorial by the native 
himself, without any attempt being made to find out whether there 
are not a number of others which would serve equally well for many 
of the purposes for which the more valuable timber is now used. 
We think that in this respect the European has followed far 
too blindly in the path trodden by the native of the country. 
Such works as “Gambles Manual of “Timbers” are far too 
Jarge for useful and handy service in this respect, and until we 
have a really handy referznce book it is probable that many of 
our timbers will remain un} nown as far as all practical (Z¢., econo- 
mical) purposes are concerted, 

Mr. Maiden remarks upon the importance of felling timber at 
the proper season and on the still greater one of subjecting the cut 


wood to thorough * seasoning processes before exportation, more 
especially if intended for the foreign market 

In Part TL of the pamoblet the author deals with the classi- 
fication and description of the commercial timbers. Elis divisions of 
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this part will explain themselves. They of course deal with the 
bark or wood of the various trees, leaving out of the question all 
systematic classificatory considerations. We have a first group 
tenmed dion barks, then Stringy barks, (3) Pale hardwoods, (4) Red 
hardwoods, (5) Turpentne and Brush-box, (6) Cedar, Beéch and 
Pine, (7) Silky Oak, She-oak, &c, (8) Black bean, Myall, and (9) 
Miscellaneous Brush ‘Timbers. Under each short descriptions of 
the wood are given with the uses for which it is recommended, 
distribution and quantity available. 

Part HT treats of timbers for special purposes. This practi- 
cally consists of alist of the principal native timbers classified 
aceording to their use, Mor instance, under the heading Bee- 
boxes we find cedar and beech recommended ; Boat-building— 
cedar ; Bullock yokes—river oak, swamp oak, &c.; Carriage-building, 
—Red cedar, rosewood, | lumweod, beech, &c.; Carving— white holly, 
grey myrtle, &e., Charco:1-—Murray red gum, stringy bark ; Railway 
keys— cedar, findosa or cudgerie; Railway sleepers—iron bark, 
grey gum, Murray red gui; Walking sticks (2) whole plant, 
tea trees, dwarf palms, mative cherry, oaks, (6) cut out of solid 
wood, black wood, tulip, cabbage palm, &e. The value of such a 
useful condensed hand list cannot be overrated, : 

A few notes on special uses of timber, such as the wood 
required for backs of huir-bushes, engraving, &c, the production 
of such substances as naphtha, wood-spirit and tar, mining timbers, 
Railway sleepers, wine casks, wood pavement and wood pulp, 
brings this extremely useful and handy pamphlet of 38 pages to a 
close, At the end are nine.excellent plates showing the stems of 
some of the chief of the lirge commercial trees. 

We have reviewed this small work at some length because we 
would draw attention to the inestimable advantage such a 
handbook would prove t. the Indian Forest Officer, and one may 
include the officers of the Public Works, Military, Works, Telegraphs 
and the great timber merchants of the country. We all require a 
handbook for use in the forest. Neither “Gamble’s Manual of 


q 


Timbers” nor * Watt's Dictionary of Economic Products” can be 


used as such. 


Yoo fresrvary 


SHIKAR. TRAVEL AND NATURAL HISTORY 
NOTES. 


OUTBREAK OF A FATAL DISEASE AMONG WILD ANIMALS 
AND AGRICULTURAL CATTLE IN MYSORE. 

Having seen an article entitled * A New Disease in Coorg’ in 
the /ndian Forester of October fast, 1 would wish to place npon 
record the following facts in connection with it which have come 
to my notice during the last four months :— 

The disease was first noticed on a‘ Kumki’ elephant by name 
* Kadampyari, which was sent to Kymara, a forest station on the 
frontier line between Malabar and Mysore, for dragging timber in 
the forest; the elephant was ai Kymara for thee days, but did no 
work, as the forester was not present. It returned to Mastigudi on 
the 28th May in an apparently healthy condition and dragged 
timber in the Kardihalla forest for two days. On the morning of 
ist June a big swelling like a bubo appeared between the hind legs, 
which travelled on towards the neck ; the animal gave up its usual 
leaf fodder, but used to take in small quantities of rice, mixed with 
jJaggery, and little or no water The mahouts did not know what 
the disease was, but gave some highly stimulating medicines and 
also externally applied an cintment prepared of *ragi’ and a 
jungle root. The animal was brought to Kakankote from Mastigudi, 
a distance of one mile, on the first day of its illness ; for three days 
it was ailing from this di-ease, falling down and getting up 
repeatedly, probably owing to colic, ard experienced difficulty 
in breathing. In spite of all the medicines and treatment 
afforded, the animal grew -vorse day by day, and succumbed 
to the disease on the 7th idcm. Instantly a big pit was dug, 
the carcase was dragged to the pit by other Kumkis, burnt and 
buried. 

About the same time i petty merchant, who had gone to 
Malabar, returned from Vonteangadi, a Malabar village, 22@@ Kymara 
and Sunkadkatte, with four hullocks. He Jost one of his bullocks 
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on the read, another in his village Oyyamballi from apparently the 
same disease as above, and the infection spread from these into the 
surrounding villages ar-und Antersante, with the result that fifty 
cattle died in thirteen villages in all, only seven attacked animals 
recovering. 

Lheard from the Malabar Range Officer that one of the timber- 
dragging elephants named ‘ Phyllis’ was attacked in Begur, a forest 
station seven miles from Vonteangadi, and that all the other cle- 
phants were segregated at once ; the whole bubo was cut away and 
medicine applicd, and it recovered. Many cattle in and around 
Vonteangadi had also succumbed to the disease. 

These instances prove that the disease spread from Malabar 
into this part of the My: ore district, 


To show the further progress of the disease towards Kakankote, 
“Wasp, a well-known shikari elephant, caught the infection on the 


roth ; the swollen part was branded, and the animal. seemed to im- 


prove, but grew worse or the 11th, and died on the 12th. The other 


Kumkies, 77's, ‘Ganesh’ ond Jang Bahadur, were segregated at once 


from the discased elephint; they had, however, caught the infection, 


but managed to go to Karapur, a cistanee of six miles. Ganesh 


could go no further, but Jang Bahadur, continuing «its journey, 
reached Munchagowdanhally. The former exhibited the swelling, 
which increased and showed the same symptoms as those of 
Kadampyari, and the elephant dicd on the 18th in spite of all the 
treatment afforded, Jang Bahadur had swellings all over the 
body, and these began to open out after the application of an 
ointment. The animal recovered. 

The disease now spread into the jungles, with the result that 
six wild elephants, five male and one female, eight bison, fourteen 
deer, and three sambar were found dead in different parts of the 
forest. 

The matter was repre rted to Government, and the Government 
Bacteriologist and Veterinary officers were requested to diagnose the 
disease. They came to Kikankate, and had two clephants exhumed, 
but the process of decomposition was so far advanced that nothing 
could be made out of them, At Antersante the blood of Jang 
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frievary 


Bahadur, who was recovering, vas examined, and it was found to 
contain bacilli which the Bacteriologist thought were a variety of 
Bacillus septicemia hemorrhigica, We says that a_ similar 
epidemic was observed among 


{eer and cattle in 1894 in parts of 
Germany, but the only new feature is the attack of elephants. 
The measures he recommends are the isolation of the infected 
animals, the prevention of the healthy ones from gaining access 
to the contaminated places, and the burning of the carcases 
wherever practicable, or deep |urial, so that the surface soil may 


not become infected. 


Came METIRUPPE: EL. PL MASCARENTIAS, 
16th October 19004. Forest Ranger, Nakankote. 


INDIAN FORESTER, Vol, XXXI. Plate VIL 


Phot, Ae Re Fockson. 
‘Teak Plantation about 50 years old, Nifumbur. 
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INDIAN FORESTER 


THE STUDY OF INDIAN NATURAL HISTORY, 

OUR readers will have rad with the greatest interest, perhaps itt 
some cases not unmixed witha little indignation, Mr. Gamble’s 
letters on * Certain Important Forest Questions. "Tt is mot our pur- 
pose here to enter into a detailed criticism of the views set forth, since 
they will doubtless call forth the emendation or condemnation which, 
according to the experience of the critic may appear to him to be 
their due. There is a point mentioned in the second letter, however, 
which we are extremely clad to see brought into prominence hy a 
man of the recognised scientific attainments possessed by Mr. 
Gamble, even though we are unable to accept his deductions as 
being at all fairto the service which he himself has heiped to shed 
a lustre upon. 

The point in quesiion is his allusion to the duty, for we 
think it cannot be justly called by any other name, which falls with- 
in the sphere of Forest Officers (we would rather say of the Forest 
Department) of adding to the total of our knowledge of the science 
of Natural History in India. In the article published last month 
we read — 

« And here [ should like to point out what a magnificent field 
the more out of the way forests of India still offer to those who 
can add something, however small, to the sum of our knowledge of 
Indian Natural History; for nobody in India has such facilities 
for doing it as Forest Olficers have. The Forest Department has 
already a considerable roll of fame, both in botany and zoology ; 
but [India as yet is only imperfectly explored, and though | know 
that several Forest Officers are at present doing a great deal, | 
think there must be others who can help as well in’ camp, without 
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very great interference’ with other duties. It is a common and 
very true saying that every forester is a student all his life, that to 
those who observe new ideas come every day, and observation of 
the natural objects of the forests is surely a part. and a very im- 
portant part, of the study, and ray alse help to relieve the tedium 
of many a long and often otherwise uninteresting march. My idea 
of what the Forest Department should be in India is perhaps 
Utupian, but it is at any rates high one, Except the Creological 
and Botanical Surveys, which are quite small and special, it is the 
only Government agency in ladia which has to deal with natural 
history, and | have in’: my mind the Forest Department as the 
pioneer of scientific work.” 

We may: preface our remarks by saying that we agree with 
Mr. Gamble in every line of the above extract, but we do not agree 
with the spirit in which the worIs were penned, nor can we believe 
that, were he even remotely acyuainted with what the work of a 
divisional officer in charge of a big division is iow-a-days, they 
would ever have been writtes. The paragraph is intended to 
point his argument that although botany was well: taught at 
Cooper's Hill it, was doubtful (Chim) “whether it has always been 
quite the right sort of botany that is wanted for our purpose,” and 
further “ although Professor Marshall Ward is one of the highest 
authorities on fungoid diseax:s of trees and must have taught 
about them to some extent, bur one of his old) pupils, so far as 1 
know, has yet attempted to pursue the subject in India, and yet 
itis a subject of quite as much itnportance as is that of noxious 
insects.” Perhaps Mr, Gamble is not quite in a position to make 
this latter statement, but we may Jet that pass. We will admit 
that he is quite correct in both his contentions. The subject was 
taught by Professor Marshall Ward, and it 7s an extremely import- 
ant one, but can he really consider that he is fair in attributing 
blame to the Department as 1 whole, and to one set of Forest 
Officers in particular, to wit Marshall Ward's old students, when 
he animadverts.to the fact that these latter have not become 
specialists in fungoid tree diseases. Has Mr. Gamble consulted a 
list of Forest Officers and endeavoured to make himself acquainted 
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with the extent of the charges held by the majority of the Profes- 
sors old pupils, and does he realize what the administrative and 
professional duties of these divisions now entail? What is the 
daily life during the camping season some seven months in the: 


such a charge necessitates ? Between 4—6 hours of hard 


year) 
physical and mental strain in the jungle followed by several hours 
office work on return tothe rest-house or tent, and this day after 
day, week in and week oul, with scarce the remembrance that there 
is such a thing as a seventh day, the day of rest in the week. We 
do not write this in any grumbling spirit. he work is in- 
tensely interesting and becomes absorbing, but scant time does 
it allow for dabbling, even fitfully, and therefore unprofitably, 
in a subject which part cularly requires the knowledge of the 
specialist ; those rare exci ptions where a superabundant energy 
happens to be combined with a very sound constitution, enabling 
the day’s work to be extended beyond the length nature has 
ordained, may well be left cut of consideration in the present article. 
But whilst we think that our criticiser’s strictures are, considering the 
heavy charges and the present undermanned state of the Depart- 
ment, unfair, not to say ludicrous, we weleome the note that has 
been struck, since it coincides with a doctrine which we have been 
striving, all to inadequately, to inculcate. We do not consider Mr. 
Gamble’s ideas on the subicet of the scientific research work the 
hould hold in 
ay that we 


Department should do and the scientific position it 


the feast degree Utopian, We would go fur and 


hope to see the service sormething more than a pied in scientific 


ye = 
work ; we hope to sce it in the foremost place aghongst the well- 


established leaders of such work, and our hopes agfall the stritiger 
in that it is becoming daily increasingly evidentgpM@t such work will 
prove of the greatest use economically to the Department. Work 
done by the scientist, or specialist as he should more properly be 
designated, in such a service:as the forests means’ economic 
progress and research, both of which spell, as the world now-a-days 
is fully aware, a-steady increase in the financial prosperity of 
commercial concerns, But this cannot: be brought about under 
existing conditions nor by the ineffective dabblings of already 
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overburdened executive officers. The days when the two could 
be successfully combined are gone never to return, 

We will turn and consider for a moment how it is that 
Germany, that Russia and, finally, that latest recruit, America, 
have done and are doing so much to bring up to date and 
enlarge their knowledge of the scientific natural history, or what 
is of more importance since the former must naturally precede 
the latter, the economic natural history of their several countries. 
We would ask has this been done by the men who are res- 
ponsibie for the carrying out of the executive duties which have 
to be put through and kept up to date? We think Mr. Gamble 
will agree with us that it has not. In all commercial concerns 
which come to the front in these days of competition, in all Gov- 
ernment Departments in which the management and work have 
heen brought into line with present day requirements, it is the 
inclusion of the specialist to assist the executive staff that has en- 
abled this to become possible. If we glance through the Continental 
Services and Schools of Forestry we find the specialist at work 


assisting the executive officer in all questions concerning botany, 


zoology, chemistry ; we see, as has been shown in a previous article, 
isted and encouraged to go 


promising students in the Schools as 
throngh additional courses in the subject in which they have shown 
a special aptitude; the idea being that the special knowledge so 
acquired will enable them to prove of greater use to their several 
Governments when they finally join the Service. 

Can Mr. Gamble furnish us with the name of any of Professor 
Marshall Ward's students who were given such special advantages 
whilst at College. We could give him the names of several men 
who would have followed such a course gladly and would have 
doubtless done excellent work in India as a result of it, given the 
opportunities their more lucky confréres on the Continent obtain. 

The allusion to the magnificent field offered by out-of-the-way 
forests for adding to our knowledge of natural history is doubtless 
intended in a botanical sense. Zoologically speaking the remark 
equally applies to the most accessible wooded or even unwooded 
areas of the country. Although almost incredible, it is a fact that 
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there has been scarevly a scientific Zoological expedition of any 
nate to India asa whole since the British came to the country, 
Remote inaccessible spots have been visited and their fauna 
collected, but India his been left severely alone. The consequence 
is that, with the exception of a few groups, the smaller forms of 
goologieal life are almost unknown, and amongst them those 
appertaining to the forests hold a very large place. Can the 
Forest Officer be blamed? The major portion of the little that is 
known is due to hin, coflected whilst engaped in his ordinary 
executive work ; but this is not the way to make true progress 
either zoologically, botanically or chemically. To really advance 
the specialist is required in all these subjects, 

We have alluded to the training of the recruits of the 
Department. We ars now standing upon the threshold of a 
new departure, and we would suggest that, if it is found at all 
feasible, some of the great facilities fur research work within 
the reach of the Ger nan, the Russian, the American, ete. forest 
student should be ptaced within that of the recruits for the 
controlling staff of the Indian Service. Further, that promising 
students should be cacouraged by being allowed to spend an 
additional year or two on deputation at Tome with a view to 
their going through =xtra courses in subjects which are known 
to be of the highest economic importance in India. We 
venture to predict that should such a course commend itself 
to the authorities, net only will the stigma which Mr. Gamble 
attaches, we think unwarrantably, to the Department be removed 


but our knowledge o! the natural history of India, and of the 
Indian Forest in particular, will soon be greatly augmented, 
and with this augmentation will follow, as a natural result, the 
application of this knowledge to economic ends, 


t2q (warcit 


SCIENTIFIC PAPERS, 


ON THE TWO SPECIES OF BLACKWOOD FOUND IN 
SOUTHERN INDIA, 


By T. BK Bournitton, ET. 


When Col. Beddome was writing his description of Dalbergra 
fatifola tor his ‘Flora Sylvaticw’ some thirty years ago, he made 


the following remarks: — 


“The Dalbergia stissoides (araham), common about the forests 
of the Coimbatore district, Palghat, the Anamallays, Madura and 
Tinnevelly, is a smaller tree than 2). dadfolia. The wood is 
generally of a redder colour, and the tree flowers in the rainy 
season (July), imstead of the hot weather: it is always dis- 
tinguished by the Palghat axemen as the Feraguta, 7. 
latifolia being called Eetee (Dr. Wight transposed these native 
names). J cannot however distinguish the two trees botanically ; 
the flowers of the szssofdes are said to be rather larger and the 
leaves narrower, but these differences are not constant, and the 
same drawing might answer for either tree; T cannot therefore 
fook upon séssordes as more than a variety of datfole.” 

This view’ was accepted for a long time, and all specimens 
of blackwood from Southern India were labelled D. latt/olta. 
Later writers, however, have ex pressed the opinion that the two were 
different species, though the difficulty has always been to describe 
their points of difference. Thus Mr. Gamble in his ‘Manual of 
Indian Timbers’: at page 25? says: “The specimen, No. W. 
3851, is probably 2), latifolia var. stssoides, which seems to deserve 
specific rank.” Again, Major Prain in his monograph on the 
species of Dalbergia, page 82. writes of sésso¢des: “ This species is 
very nearly related to 2), laééfulia, and may indeed be only a form 
of that tree; the distinctions, however, scem constant so far as 
India is concerned, and the wood-cutters of Southern India are 
said td’ distinguish the two by their habit and their timber, and 
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to give them different names.” Sir D. Brandis holds the same 
view. 

Some months ago Major Prain asked me io ascertain’ if 
D. datifolea really occurred in ‘Travancore, as all the specimens 
sent to him and ‘abelled /az7fo/‘a had turned out to be those of 
sissoides, and since that time | have been making enquiries in 
different quarters as to the existence of both species or of only one. 


I soon ascertained that there was a complete unanimity among 


all carpenters and tiinbermen that there were two different woods 
known as “eetti.” and further, the samples brought to me invariably 
showed the same d fferences, and could always be distinguished. 
They are known as“ <dr-eetti” or dark black wood,.and “ vell-eetti,” 
or pale black wood, and the common vernacular names for bath 


are in Tamil * thothagatti” and in Malayalam “eetti" and ~ veetti.” 

Having satished Major Prain that 2. datéfolia docs occur 
in Travancore, the next point to be determined was which of the 
two kinds of wood was to be referred to /atifol¥a and which to 
sissotdes, Twas also anxious to discover if the two species could 
be early distinguished when growing in the forest, for Herbarium 
specimens are not always easy to separate. 

Further enquiries and examination of trees cut for the purpose 
showed that the darker wood or “ kar-eetti” is 2. dad/folza, and 
the paler or “ vell-eetti” is 2. séssordes, 1 also ascertained that 
when in young leaf the trees can be easily distinguished, even 


at the distance of a quarter of a mite: but when in’ mature leaf, 


they are not so distinguishable, although they can always be 
separated without difficulty. [will now give in detail the differences 
between these species. : 

General appeararve.—D. latifolz attains a larger size, its foliage 
is more compact and always a dark blackish-green, whereas the 
foliage of D. séssordes is at first bright grass-green, and even when 
mature it is never so dark as the other. 

Foliage. In D. /atifolva the number of leaflets is 3--7, gene- 
In 


}). s¢ssotdes the leaflets number 5 —10, generally 7, and the rachis 


rally $, and the length of the rachis is 3-4, but rarely 5 inch 


is 5-6 inches long, In 2, Afo%a the petiotules are very short 
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and slender (under 14 inch) and the leaflets are round, obtuse 
or emarginate, the outermost bein the Jargest, and the others 


ze inward. In 7). szssvtdes the petiolules are 


decreasing in s 
longer (from $¢—-)¢ inch) and stower The leaflets are pointed at 


both ends and are all of the same sie or nearly so. The young 


leaves of J), dadifolia are very dark-gr cen, andthe mature leaves are 


black-green above and glaucous bencath and somewhat thin, but 
the young leaves of D. srsseedes are very bright-green, and the 
mature leaves are a lighter-green abi ve and paler beneath, thicker 


and more glabrous than those of the other species. 

Juflorescence— The flowers of D0. latifolia are arranged in 
tateral panicles, axillary or from che axils of fallen leaves, and 
ure terminal and are slightly 


ond 


rarely terminal. hose of 2), s 
larger. In other respects they are similar. Both trees flower in 
January-February. 

firait-—Major Prain notes that the fruit of J), s#ssotdes is 
narrower and at the apex less rounded than in DP. latzfolia. 


Further, the apex of the fruit in) 2. sésso¢des appears to end ina 
bristle which is absent from 2). dav‘fi-@a (erde Plates 62-63 of Vol. 
X of the ‘Annals of the Royal Bota: ic Gardens, Calcutta). 

Trmber.—Vhe ground-colour of both woods is purple, but 
whereas that of ), detifolva is unilorm in colour or is veined with 
black or reel lines, and in some case: is a beautiful lake Gvhence no 
doubt the name of Rosewood) the wood of 2), s¢ssardes. is much 
mixed with dark-brown and never has any tint of red in it. Some 
samples resemble waluut or one of the “ifbdssias, 

The best way of identifying she species is to split a piece 
of the wood, when the red or brown tint will at once be seen mixed 
ate that the wood of J. séssogdes is 


with the purple. Carpenters 
harder, heavier, coarser, and does uot take such a good polish as 
that of 2. datifolia. My experiments with 2. séssoides give 
W=s2ibs. P=7er. s 

L have not experimented with 2. drtéfolta, but Mr, Gamble 
takes as an average (quoting Sir 1D. Brandis) W=solhs, P=950, 
but says that the latter figure is too high. Probably there is not 
much difference in their weight and strength, 
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Both timbers sell for about the same price, but most people 
prefer D. dattfolia, 

Habitat—Speakin s generally, it may be said that PD, latifolia 
prefers the interior forests and D. s/ssoédes the outer-hill slopes; in 
fact they are known in some parts ofthe country as “Ulmalei” or 
blackwood of the inner-hills, and “Poromalei” or blackwood of 
the outer-hills, The former ascends the hills to a greater height, 
but [have seen séssades at 2,000 feet, At the lower elevations 
séssoides predominates, but datifolia is also found, and from the 
abundance of small plints of this species it may be fuferred that it 
was at one time more common in easily accessible parts than it is 
now. 

Now that these trees have been scparated as true species, it 
would be convenient to give them different English names. D, 
latifolia is generally known as “Bombay rosewood.” For D. 
sessotdes | would suggest the name of “ Malabar blackwood,” 


ORIGINAL ARTICLES. 
THE NIDAMBUR TEAK PLANTATIONS, 
By R. McIxtosu, M.A, LES. 


On the west coast of Madras and lying to the north of 
Travancore and Cochin States is situated the district of Malabar, 
the home of the Naiar and the Moplah, and the scene in former 
days of many a strugyle for supremacy between the British troops 
and the invaders from Mysore under Tippu and Hyder Ali, 
Seringapatam settled the fate of Malabar, and now all is peace 
except on the rare cccasions when a band vf Moplah fanatics 
“ goes out ” and, after a brief space of defiance, meets its inevitable 
fate at the hands of a few British troops. 

Nilambur is a small village situaled some 45 miles from 
the coast up the Beypore river, and lying close to the foot 
of the Neilgherry Mountains. The Nilainbur Valley is described 
in the district manual as being of the shape of a horse-shoe, 
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surrounded on three sides by hills which rise on the north-west 
to 8,000 feet, while those on the north-east obtain an elevation of 
some 3,000 feet and lead on to the Wynaad plateau. In the semi-circle 
of these overhanging hills lies Nilambur, situated about 400 feet 
above sea level, with a rainfall which averages 120 inches anda 
temperature in the shade ranging between 80 and go degrees the 
whole year round. The soil of the valley is mainly an alluvial 
deposit, often of enormous depth and broken at intervals by patches 
of laterite, which sometimes take the form of ssmall detached 
hills. 

On one of these small hills stands the District Forest Officer's 
residence, whence from the verandah he can overlook the river 
flowing past the foot of the hill and the plantations which stretch 
away northwards, mainly along the banks af the river and its 

Here, alone, a Forest Officer has lived for the 
shut off from society of any sort, living a mono- 


tributary streams, 


past sixty years 
tonous and almost primitive existence, but employed in the creation 
of a plantation which bids fair to be one of the most successful 
undertakings, both pecuniarily or otherwise, on which the Forest 
Department in India bas ever been employed. 

The sole credit of originating the plantations is due to Mr. 
Conolly, a Collector of Malabar. As long ago as 1840 he foresaw 
that the teak forests of Malabar could not long withstand the 
demand made on them )y: private rapacity and public indifference, 


» 


and he snggested to Government the desirability of forming teak 
plantations in the Nilambur Valley. 

Had Mr. Conolly searched throughout the whole of India he 
could not, in all probability, have hit upon a spot more suitable for 
his purpose than this Valley. Soil, rainfall and temperature are all 
that could be desired. “The plantations are situated on the banks of 
an almost ideal Avating stream, which flows into the sea at Beypore, 
a small port much frequented by small trading vessels from the 
Persian Gulf and Arabian Sea. These traders eagerly compete 
for the produce of the plantations, shipping it to Persia and Arabia 
te supply the requirements of those countries, where building timber 


and poles for boat masts cannot be obtained. 
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Mr. Conolly obtained the requisite permission to start the 
plantations. A commencement was made at once, and there are 
papers on record which show that in 1844 Mr. Conolly was per- 
plexed with the difficulty of getting teak seed to germinate and 
the young plants to vithstand transplanting. In 1844 Chattu 
Menon was appointed native Conservator under Mr, Conolly, and 
from that date until 1862 he continued in sole charge of the 
plantations. 

Mr. Conolly remained ong in Malabar, and ultimately came to 
an untimely end in September 1845, when one cvening, whilst sitting 
out in the verandah with his wife, he was attacked by three Moplahs 
and hacked to pieces in her presence. 

Much of the land i: Nilambur Valley is private property, bat it 
fortunately happened that in 1840 one of the numerous landowning 
temples required ready money, and a considerable area of highly 
suitable land was obtained by Government on payment of a Jump 
sun down and a royalty on cyery teak tree grown on the aca. 
Subsequently Government were able to obtain further areas either 


on similar terms or by prrchase, and the Department now pos 


suitable lands amply sufficient for planting purposes. 

Chatty Menon soon overcame the difficulty experienced in 
getting the seed to germinate, and the method adopted by him is, 
with a few minor modifications, retained to this day. The seed is 
, after having been 


collected in February, and sown carly in Apri 
soaked for forty-cight hours in water, In sowing the seeds are 
covered to a depth of about 3¢ inch with fine soil, On this a few 
small twigs are placed and on the top a layer of straw to retain the 
moisture. After copious: watering cach day the seed germinates 
in 15 to 20days. The young plants are watered until the setting 
in of the monsoon early in June, by which time they are from 4 to 8 
inches high and ready to be planted out. The planting site is 
felled over inthe cold weather, burnt over in March, and the plant- 
ing pits made ready for the planting out which is to commence in 
June. 

From the commen ement, onan average, 100 acres have been 


planted up each year, The work was stapped for same years 
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when a Conservator took a pessimistic view of the operations, but 
fortunately wiser opinions subsequently prevailed, and the planted 
area at the end of 1904 amounted to 5,378 acres. 

Much credit is due to Chattu. Menon for his work at Nilambur, 
With the exception ofattempting to plant teak on the laterite areas 
and not realising the importance of carly thiunings in bis planta- 
tions he hardly made a mistake. 

With the advent in 1862 of Mr. I 
imported for the purpose, planting went on apace. He soon 


won, a Seotch gardener 


yealised the vital importance of regular weedings and adeqtate 
thinnings. [le prescribed four weedings in the first two years, 
urs, ad two for the sixth year, These 


three in the next three y 
wecdings have since been reduced! to three in the first two years 
and two subsequently, with a weeding in the older plantations 
once in every five years. 

Mr. Ferguson remained at Nilambur until 1883, when he 
was succeeded by Mr. Hadfield, who left the plantations as 
as 1894. 

In (885 a scheme was drawn up for the conduet of the thinnings, 
and in i8o9t this was revised) In 895 Mr. P.M. Lushington 


recently 


drew up the first working plan for the plantations. It covered a 
period of ten years, and is now is course of revision by the same 
officer, 

Under the working plan it is proposed to treat the plantations 
under the system of high forest with a clean felling of the final 


tion, On first class soils the final 


crop followed by artificial regen 


crop should consist of forty tr per acre and on second el 
soils Not fess than fifty trees per acre. ‘Che original planting w 


614° 6%", Ze, 1,040 plants jer acre. It is estimated that the 


vem 


as 


age at which trees on first ches soils will become exploitable, 
that is to say, will measure 6 6" in girth, will be g5 years and 
The final fellings will be  spreacl 


on second class suis 140 ye 


and are estimated to yield annually 


over a period of fifty ye: 
148,000 cubic fect of first class and 74,000 cubic feet of second 
class timber, ‘This at the rate of Rs. 3 per cubic foot for first 
ass timber should provide a net 


class and Rs, 2 for second ¢ 


“NGUMN Gaary suoddag aqy wo saya 


swospous gy oly 


X ld TXEX ‘PA ATISIMOT NVIGNT 


CETOR TT com wn SPRINT TR 


1905 | THE NILAMBUR TRAK PLANTATIONS 131 


revenue of close on six lakhs per annum during the final fell- 
ings, 

That thé rate of growth on the better sails is marvellous, and 
that the exploitable age has not beer underestimated, is shown 
by the fact that it is by no means unusual to find among. the 
older plantations, which are now about sixty years old, trees which 
exceed 120 feet in height and 7 feet in girth. 

Tt is difficult to realise that in these plantations the Madras 
Government possesses a property which will, unless something 
very untoward happens, in about 35 years from now commence 
to yield a net profit of some six lakhs per annum, irrespective 
of the revenue which will be derived from the thinnings going on 
in the younger plant ations concurrently with the removal of the 
final crop 

These thinnings are in themselves of considerable importance, 
They yield a very large revenue, and until the time comes for 
the removal of the final fellings they are of primary importance. 
It is hoped that the revenue from the thinnings will very con- 
siderably more than cover the entire expenditure on the plantations, 
leaving the final crop as clear profit. Nor can it be said that 
this is too sanguine a view t) take. The results from the 
commencement up to date much more than justify — this 
estimate. From 1849 to 1904 the total receipts from the planta- 
tions have amounted to Rs. 17.41.7309, while the total expenditure, 
including land purchwse amounts, establishment and every other 
charge which could possibly be set against the plantations, only 
amounts to Rs. 13.22,308. In other words, the plantations so far 
have nat cnly paid for thenwselves but have in addition providert 
a bonus of over two fakhs, 

In arriving at the above result the question of interest has 
been left out of accor nt, and consequently the figures do not show 


the true state of affai-s. 

If compound i iterest at 4 per cent is allowed, then the 
expenditure up to date amounts to Rs, 37,14,091 and the 
revenue to Rs. 35,31,013—that is to say, the Forest Department 


at the present moment is less than two Jakhs out of pocket over 


142 INDIAN FORESTER [Maren 


the plantations, and as a set-off against this cash deficit has, in 
addition to the ownership of the land which has been acquired 
for the plantations, an area of over §,300 acres stocked with teak 
fram 60 to} year old, the value of vhich at the present moment 
must be, although it is not easy to estimate it, something very large 


indeed, 


THE PORESTRY EXHTBIT AT THE BOMBAY INDUSTRIAL 
AND AGRICULTURAL EXPHLIBIFION, 

An tndustrial and Agricultural Exhibition was held in Madras 
iast year simultaneously with the meeting of the National Congress 
there, and this year a similar exhibition has been held in Bombay, 
but on a minch larger scale. A ot unimportant part of the collec- 


tions was the Forestry Exhibit. and we propose to give here a 


brief description of its more important features. 

The Forestry Section was divided into three groups : (a) Hco- 
nomic Products; (2) Timbers ; (¢) Miseellaneous, These groups 
were shown jm sheds with slop:ng roofs made of bamboo frame- 
work, covered with canvas and lined inside with white cotton 
sheeting, The western and northern portions of the sheds were 
enclosed by walls lined also With white cotton sheeting. These 
walls, which were about 8' 4° high, extended almost up to the 


roof, teaving a space of about 1 2" for ventilation. The Economic 
group was 69! x 33° and the other two were 37’ and 33° x 30’ 
respectively. 

Tn the centre of the Keonenic group was a wooden structure 
3° X 12’ surrounded by a rope railing consisting of Gers of shelves 
rising on either side and culminating ina top ledge 3! broad. 
Arranged on the tiers of this structure, were economic products of 
all descriptions, consisting of roots, tubers, leaves, fruits, seeds, 
barks, flares, guins, resins, oils, honey, rubbers, lac Cin all its stages), 
specimens of water-yielding plants, articles of barnboo manufacture, 
native musical instruments, made of various woods, cte. It would 
occupy too much space to describe jn detail the various exhibits 
under the above heads, but it may be of interest to touch upon 


a few of the more prominent ones, 
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Roots and Tubers.—Among these the roots uf Pogosternon 
plecthranthoides and Plumbago zeylanica are the most interesting. 
The juice of the former is utilised in snake bite and is alleged to be 
a specific in such cases as is the latter in plague. The juice of the 
roots is apparently rubbed on the swellings which occur in plague 
and effectively burns them out. The wild yams are represented by 
large specimens of Dioscorea bulbifera, D. pentaphylla, D, deemona 
and others, and by interesting specimens of the tuberous root stock 
and sheathing leaf stocks of the wild plantain (Musa superba), which 
are of considerable economic value according to a paper read by 
Mr. Ryan recently before the Bombay Natural History Society, and 
published in the Society's ‘Journal, Vol. XV, page 586. 

Rubbers.—Good specimens of Ficus clastica and Hevea 
braziliensis have been supplied by Lieut-Col. Wyllie, Cantonment 
Magistrate of Belgaum, well known as the originator of certain 
large rubber plantations in) Burma. Professor Gammie, of 
the College of Science, Poona, also supplied a specimen of rubber 
obtained from Oryptostezia glandiflora, a climber which is said to 
be spreading about gardens in the Konkan. Professor Gammie, 
it may be mentioned here, also supplied some excellent herbarium 
specimens of well-known forest trees for exhibition as well as 
photographs of the same. 

Water-vielding Plants.—These included wood specimens of 
and liquid from Calycopteris floribunda, Vitis adnata and Ficus 
glomerata, and Jiquid from the gram plant (Cicer arietinum} and 
Sugarcane (Saccharum officinarum), and Cocoanut (Cocos 
nucifera), 

Copy of a paper recently read before the Bombay Natural 
History’ Society on the water-yielding properties of Calycopteris 
floribunda acenmpanies the wood specimens of the plant on exhibit, 
together with a large photograph of the climber as seen in 
the Thana Forests. It appears that a sample of the liquid from 
the stems of this plant was analysed by the Bombay Municipal 
Analyst, through the courtesy of Mr. Hervey, C. L E., Municipal 
Commissioner, Bombay, and that it was declared fit for drinking 
purposes. In addition to its utility as a water-yielding plant it is 
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of considerable economic value as a spirit; also in’ providing 
material for what is known as tahal for rab in the Konkan. The 
climber is difficult: to eradicate, for, in addition to its coppicing 
well, it also reproduces itself } 5° rout-suckers and by means of its 
stoloniferous branches. 

Ficus glomerata yields a reddish fluid from the roots by inci- 
sions made in them, and as tiuch as a quart can be obtained in a 
night. This is used medicinally as a cooling draught after 
measles and small-pox especiilly. 

In the case of the gram and sugarcane the liquid is gathered 
from the leaves, and the note accompanying the former is as follows: 
“A piece of cloth is tied te a long pole in the form of a flag, 
and this in the early morning is swept over the field of gram, 
whose leaves are all bedecked with dew. The moisture thus 
captured is wrung out and bottled, and is used in diarrhoea, in 
cholera, and also in other stomach complaints, 

Lae—TVhe exhibits under this head are especially of interest 
to the merchant, for they incl:de the insect, branches covered with 
the lac incrustation from Sine and Guzerat, stick lac and shellac, 
and lacquerware from Sind. Large quantities of lac are obtainable 
in Sind, chiefly on the Babul (Acacia arabica) and also on Khandi 
(Prosopis spicigera), and in Guzeraf on Butea frondosa, and other 
jungle wood trees. 

Seeds.—The uses to which various forest sceds are applied are 
demonstrated in an interesting exhibition of chicks and other 
articles such as necklaces, curtain Joops, flower vases, etc., made of 
seeds by the Sisters of the All Saints THlome, Mazagon, Job's tears 
(Coix fachryma) are very prominent in the collection, and there is 
a very handsome door chick, exhibited with the permission of 
Mrs. H. S. Lawrence, made of Coix gigantea seeds and alluctect 
to by Sir George Watt in his Note on Coix, recently published by 
the Government of India. 

It may be mentioned in passing that the Al) Saints Sisters 
would be very grateful if seeds of a hard texture such as Elkvocarpus 
alpinia Bonducella, Mimusops Elengi, Ade- 


Ganitrus and © 
nanthera pavonia, etc, were supplied to them for the purposes of 
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their industry at Maz gon, and they will be happy to pay for any 
seeds sent, provided of course the cost of collection, ete., is not too 
heavy, At present they purchase Ehvocarpus Ganitrus seeds in the 
Bombay bazar at about 4 annas per 100. Seeds of that giant climber 
Entada scandens are largely utilised by them, and will be thankfully 
received, This is one of those plants the seeds of which might be 
collected for ornamental purposes without any misgivings, for 
the plant isof no value except to the wild trivesman in the Konkan, 
who uses the bark for cordage. 

The seed collection forms a very interesting feature of the 
Forestry exhibit, and has attracted large numbers of visitors. 

Hibres About thirty different fibres are exhibited, and notice- 
able among them is the Sisal fibre from Agave rigida together with 
specimens of the handsome matting made from it, ard three very 
handsome specimens of the plant, one in the poling stage. The 
Rev. W. Winsor of Situr in Poona, who is responsible for this ex- 
hibit, also shows an interesting new machine for extracting 
the fibre from the leaves, a patent for which has been applied for. 
This machine is likely to be in much demand judging by en- 
quities, There is littl: prospect, however, at present, of Sisal fibre 
matting competing with Coir, for the price of the former 
ranges from Re ft to Rs, I-4 per foot against annas 6 for the 
latter. 

Timbers, ~AM the best timbers exhibited are mainly from 
the Kanara Vorests, and they include teak, black wood, Albizzia 
lebbek, Calophyllum tomentosum, Artocarpus hirsuta, Artocarpus 
Lakoocha, Alseedaphne semecarpitolia, Chickrassia tabularis, Shorea 
talura, Mimnsops Eleogi, Dysoxyllum glandulosum, Calophyllum 
Inopbyllum, ‘Cerminalia tomentosa, Phyllanthus emblica, Stephe- 
gyne parvifiora, Eugenia jambolana, Ginelina arborea, Cassia 
fistula, Adina cordifofia, Albizzia odoratissima, Bauhinia racemosa, 
Schlcichera trijuga, Albizzia procera, Stereospermum xylocarpum, 
Pterocarpus marsupium, Anogeissus latifolia, Hopea Wightiana, 
Actocarpus integrifolia, Terminalia paniculata. 

A good specimen of Anjan (Hardwickia binata) was sent 


( 
from Khandesh and of Populus cuphratica from Sind, But the 
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above does not exhaust the lst of species exhibited. Most of 
the specimens are displayed in rectangular pieces, 4 feet long and 
from t foot to 2 to 4 fect wide by 1, half being polished by 
Messrs, Alexander Mackenzie & Son of Bombay. Through the 
courtesy of the latter two very handsome pieces of Teak also are 
exhibited. one being a specimen of Figured Teak frem the Haliyal 
Depot, Kanara. 

The rectangular piccus of timber bear detailed deseriptions 
of the uses to which they are adaptable, and they are all arranged 
so as to facilitate inspection 

Timber in the log and locks for street paving 9” x 5" x 3%, of 
the size used in foncdon, were also exhibited, A note attached 
to the latter shows that the qualities needed for such blocks are 
that tl hould be hard buat not brittle. 

An interesting exhibit, priced at Rs. 250, is a collection of 


small blocks of timbers, reoresenting volumes in a book shelf, bear- 
yell as mative uames, This exhibit won a 


ing their scientific as 
prize at the Madras Exhibition last year. It was prepared by 
Mr. A. ¥. Coelho, Timber Contractor, in Kanara. 

A trophy (of 31 different timbers, all from the Konkan), design- 
ed by My. Murzband, C.1.E., Executive lngineer (retired), stands 


nomic 


in the form of a pyramid in the quadrangle behind the lc 
and ‘Timber Coturts. Tao bamboos from the Bansda State, in 
Guzerat, one 75 feet high, we erected close to the trophy. 
Aliscellavcous.—~-Unider this head the process of charcoal manu- 
facture, which forms an important industry in the Presidency 
and Sind Gibout 50,000 tons being manufactured annually), and 


an interesting hay press, creeted for the first time and designed 


by a Parsee, Mr. Trani, Range Forest Officer, are exhibited. From 


the note appended to the hay press it js gathered that during the 
last famine (1899-1900) the Bombay Forest Department collect- 
ed and pressed over 18,000 tons of grass by means of hand-presses 


and despatched the same to the famine-stricken areas, and that hay- 


are now about to 


pressing operations with Mr. Trani’s new press 
be carried on in Khandesh to meet the demand for fodder in 


Guzerat. 
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Mr. Trani is to be congratulated on having invented a very 
uscful machine, the pxtent for which has now been applied for, 

Photographs Most of these, representing forest problems and 
operations, are the work of Messrs. Limaye and Budbudé, Rangers 
inthe Thana District, and some have been provided by Mr R.S. 


An excellent: series of photographs of Palms 


Pearson, I. 
introduced into and indigenous in Bombay are exhibited by Mr. 


I]. M. Phipson, chief of the energetic Sceretaries of the Bombay 
Natural History Society. ‘Three interesting photographs by Mr. 
E.R. Stephens, Ei os. showing the Dehra Dun Forest School 
Building and Student.’ Quarters, kindly sent by the Director of the 
Sebool, are also exhibited, 

Maps, Working Peans and Forest Literature — map, ona scale 
of 48" to 1imile, show ing the distribution of Forest: lands in the 
Bombay: Presidency, supplied under the authority of the Tnspector- 
General of Forests and through the courtesy of the Superintendent 
af Forest Surveys. is oo exhibition, as also a map of one Work 
Cirele of the Forests of the Wada Range, Central Thana Division, 
A brief popular desciiptionin large type of the method of ex- 
ploitation of the Thana Forests, which are adjacent to) Bombay, 


accompanies this map, and below on a table are arranged print- 


ing 


ed copies of all the sarctioned Working Plans in the Presidency 
and Sind for the benefit of these who may wish to know more 
about the management of the Forests in other parts of the 
Presidency, 

The standard works on the Forest Mora of the country are 
also exhibited. 

Two Native States, Bansda and Baroda, have included their 
exhibits in the Forestry Courts. 

To add to the interest ofthe Exhibition a few representative wild 
tribesmen from the Keukan were brouglit in, and the meihods by 
which they trap and saare birds and animals are demonstrated 
by themselves, ‘This naturally has formed a very popular feature of 
the Exhibition, Through the courtesy of Col Bannerman, of the 
Parel Research Laboratory, the various poisonous stakes of India 


are also exhibited alive in glass cases, and three times a week 
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practical demonstrations are giver in extracting the venom from 
the snakes and on feeding them. Jt appears that antivenene as 
at present prepared at Kasaiuli is useless for the venom of any 
but the Cobra and Naia Tripadians. 

‘The following are the suikes exhibited: Cobra, Naia Tripu- 
dians, common Krait, Bungirus Ceerutens, Pursa, Russell's Viper, 
and the green pet viper, Lachesis anamallensis, one of the repre- 
sentatives of the Rattlesnake in India. 

Through Mr. Mahalaxmiwala, Superintendent of the Victoria 
Gardens, Bombay, about fifty living specimens of plants, mainly of 
cconomic value representing Rubbers and Tibres, adorn the 
Economic section, and there may be also seen here a specimen of 
the teak and camphor trees. A specimen of the quinine plant. the 
only one probably inthe Previdency, was also exhibited, 

Bearing in view the short time granted in preparing for the 
Exhibition, 7s, about two months, ancl the suin allotted for ex- 
penses of the Forest Section, Rs. 2,090, the latter may be said 
sful, 


Deputy Conservator, Bombay Presi. 


to have been eminently suce: 
Me. G. M. Ryan, BLES 


dency, was the organiser of this Forestry exhibit, and he is to be 


congratulated on the succes» which has attended his efforts. 
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FCrREES! VOLUME [T--BUDS AND TWIGS. 
EV BR, MARSHALL WARD, SC.1., FRS. 


This work will forma valuable addition to the library of any- 
one who ts interested in the fascinating study of nature as revealed 
by a first-hand acquaintance with the living plant in its natural 
state. Tt is the tirst of a series of volumes whose purpose is to 
provide students of Forest Botany with a guide to the study 
of trees and shrubs from the point of view of the out-door 
naturalist, while at the same time interesting them in a some- 
what closer examination in the laboratory of the objects observed 
ait of doors, This volume ably fulfils its purpose, and will 
afford a refreshing stimulus to the student to observe and think 
for himsclf. 

The work is divided into two Parts—f, General, and TT, 
Special. In Part [, the author deals comprchensively with the 
shoot system and its differentiated parts, describing in turn, with 
numerous examples, bads, thetr position, arrangement and stracture; 
bud-scales, the arrangement of leaves in the bud, the opening of the 
ud and extension of the shoot, different kinds of shoots, the tegu- 
mentary system —epidermis and _ its outgrowths, and periderm 
(cork). leaf-casting and the formation of leaf-scars, twigs, lenticcls, 


and finally certain accessory characters of twigs (hairs, bristles, pric- 


kles, spines, tendril:, ete). art PL is of a more special nature, and 
consists of a classification of the trees and shrubs commonly met 
with in England, according to the characteristics exhibited by their 


buds and twigs. E-en to merely outline the system would be 
beyond the scope of this review ; suffice it to say that the classifica- 
tion has been most carefully) worked out and the arrangement is 
clear and concise, the language being free from unnecessary tech- 
nicalities. 

The book is adinirably illustrated throughout. Some of the 
illustrations have appeared elsewhere, but a large number are new ; 
t. 


by H. Marshall Ward, SiD., F.R.S,, Volume 1—Buds and Twigs. Cambridge Biolo- 


gival Series, Cambridge, at the University Press, 1goy. Price gs. 6d. i 
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We may conclude by quoting a passage from the author's 
Preface in support of the plea that the branch of study revealed 


to us in the present work is no mer 


amateurs hobby, but may 
be profitably pursued by the expert: “Rarely have | experienced 
a greater surprise, or enjoyed days of field-work more, than during 
a fortunate vi 


it mmany years ago to one of the greatest Forest 
Botanists ever known to Europe: he could recognize practically 
every species of tree, shrub, or bush we met with, from the smallest 
piece of twig with onc or two internodes on it, or from a mere 
fragment of its wood or bark or leaf and if anyone ix inclined 
to regard such knowledge as barren, let him look into the work 


that Robert Hlartig accomplished during his lifetime.” 
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“RACTS FROM OFFICIAL PAPERS. 


E 


NOTE ON GERMINATION OF (PEAK AND OTHER SEEDS *® 
L~ TEAK. 

v0 Teak seed, if not previously prepared, germinate best 
in the second year after falling - from the tree. The result: of 
this feature in the germinating power of teak seed is that double 
sets of seed beds are required in’ a nursery, which involves loss 
of area and extra expense in keeping the beds clear of weed, etc. 

2. As the area of the Godhra Forest nursery is limited, 
it has been found necessary to determine the best method of 
forcing teak seed, and to do this the seed has been forced by 
three different methods and the result carefully examined. 

3. The first method, under which a large quantity of seed 
was treated, consisted in laying out the seed in a thin layer on 
a gyayel path and exposing it to the heat of the sun for ever 
two months, the seed being turned every fortnight, so as to 
expose all sides to the heat. Before the rains set in the seed was 
sown on raised seed beds, previously prepared, as described at 
the end of this note. This method was suggested by Mr. Damle, 
Extra Assistant Conservator of Forests, Nasik, and will be referred 
to later as Damle's method, No. 1. 

4. The second method which was tried consisted of putting 
teak seed in layers about one inch thick ina pit To fect square and 
18 inches to 2 feet deep with alternate lavers of earth of the same 
thickness. The whole was filled level with the ground, with alter- 
nate Jayers of seed and earth, and then fionded with water every 
other day, five times. The whole mass was then thoroughly 
mixed and again watered on alternate days, until the seed showed 
signs of germination, This method may be called for reference 
“The Modified Burman method, No. I." 

5. The third) method consisted of putting teak seed in 
pits, 4 feet square and 2 fect deep, Nooding the whole for four days 


¥ This nore was very kindly placed at the disposal of the Jon. Editor by the 


Conservator of Forests, Northern Cirele, Bombay. 
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and drying the seed on paths for four days by spreading it out 
in thin layers and repeating the process until the seed showed signs 
of germination. This may be called the * Local method No, ILL.” 
6. ‘The seed used in these experiments was collected in the 
Panch Mahals, and is therefore local seed. Five hundred pounds 
or over were treated by each method and 1,000 seeds of each kind 
were carefully selected and sown in separate raised beds, for the 
purpose of estimating the relative value of each method. 
7. The results observed are as follows :— 
(a. All three sets of 1000 seed were sown on the 4th 


June 1904. 
(6). Rain fell 2 inches and 17 cents on Tith June 1904. 


Do. 9 do. 29 do, 2tst dle, 
Do. o do, 19 do. 4th July 
Do. 1 do. 87 do. sth clo. 
Do. 1 do. 43. do. 7th do. 
Do. 1 do. 58 do. 1ith do, 


(e)} On the 2ist June 1904 one teak seed germinated out 
of the 1,000 treated under the Local method No. [I] (the 
beds containing seed treated under observation, also showed 
plentiful signs of germination on this date, but not those treated 
under Nos. tor U1). 

(@. Onthe 8th July tgoq all three sets of seed showed 
signs of germination. 

8. After this period the number of seeds which had verminated 
containing 1,000 seeds each, were counted, 


in each set of be 
giving the follawing results : 


_———— 


| Damle’s method Modified Burman — | Local method No. 
Date. } No. L No. of method No, H.No. | LEE Ne, of seed 
| seed germinated | of seed germinated, germinated. 
Be fF 7 ee eee 
2and July tgo4 ... 65 \ 312 22 
29th gg | 99 335 27 
2oth Angust 1904 | 100 | 313% : 2% 


¥ Some plants killed by a cockchafer zrub, 
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9. The beds which were not under observation but sewn 
with the three differently prepared kinds of seed show similar 
results to the above, except that the difference in the methods 
Nos, [1 and [1] was not quite so marked as in the experimental 
beds. No. TIT germinated first both in the common beds and 
experimental beds. All the beds of seed treated under method No. T] 
gave most excellent results, and roughly 60,000 te 70,000 plants 
were obtained eut of 500 Ibs, of sced treated under this method, 


1L.- -KRHAIR SHED 

to, Khair seed requires no previous preparation, but germi- 
nates readily after a moderate rainfall. It should, however, be 
sown in raised beds, as excessive moisture rots the seed. Last 
year (5 bags of khair seed were Jost by heavy rain falling on 
it. This year, to aveid similar failure, the secd was sown andl 
watered by hand ten days before the break of the monsoon. 
It germinated on the 4th day; on the 1oth day after sowing heavy 
rain fell which, had it) not been made to germinate by forcing it 
previous to the heavy fall of rain, would probably have destroyed it. 

WAIN (7esmrnatia famentasa). 

ti. Ain is sown on a layer of leaves and grass so as ta raise 
it from the ground to prevent it becoming rotten and spoilt by 
rain, It germinates readily after a good rainfall, and is easy 
to lift without damage to its root ifsown on leaves. 

1V.—BLA, 
12, Sown ina similar manner to ain without preparation. 
Ve pHAWbs (A nagerssus latifolia). 

13. No good results have as yet been obtained from Dhawda 
sowings, Sowing on both heavy and sandy soil bas failed. The 
best results, which are at best no good, have been obtained by 
soaking it for 24 hours in warm water. It, however, transplants 
easily when once up and with little loss. 

PREPARATION OF SEED BEDS, 


14. Mr. Damle advised digging or ploughing up the ground 


for the preposed sec.) beds in January, so as to expose the 
soil during the hot weather to climatic influences. ‘This 


was done in the nursery and the raised seed beds prepared, 


1905] AUSTRALIAN FORESTRY, V7 


at the end of May, with excellent: results. Raised seed beds 
are preferable to sunk beds, though the latter have to be used 
in the case of transplant beds where watering is done by irriga- 
tion. 
R. S. PEARSON, 
Divisional Forest Officer, 
Panch Mahals. 


MISCELLANEA. 


AUSTRALIAN FORESTRY 
COMMUENICATED BY J. PLUMMER, 

The import ince of forest conservation js beginning to receive 
increased attent on in the Conmonwealth, where the revenue from 
the various State forest Jands remains considerably below that 
obtained in countries possessing far less weal of timber. Tn New 
South Wales the forests, contrary to the popular idea in) Hurope 
and America, extend over almost the whole area of the State, 
excepting portions of the Monaro, Laelan, Murrumbidgee 
lis 


yicts, and the trans-Qarling region, where extensive trecless 
plains oceur clothed with salt-bush. scrub, or species of natural 
grasses, There we at the present time nearly six and a half 
million acres of forest reserves in the State. fy South Australia 
there are nearly 00,000 acres of forest reserves and plantations ; 
in Queensland. ewhere forest conservation is of recent date, the 
reserved areas form a total of over three million acres; in Victoria 
the forest reserves cover a total area of 4,679/540 acres out of 
11,797,000 acres of forest country, the balance being mostly timber 
country difficult of acces 


vin Western Australia a beginning has 
been made by estublishing forest reserves forming a total of over 
a imillion acres out of an estimated total of 20,000,000 acres ; while 
in Tasmania about 33,300 acres have been reserved for timber- 
planting and growing, The total arca of forest land in the latter 
State is about 4,009,000 acres, ancl it has been estimated that the 
forest lands of the Commonwealth cover an area of over 60,000,000 
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acre 


s, The trees met with are chiefly species of Eucalyptus, An- 
gophora, and other genera of the order Myrtacea. Vhe prevalence 
of the cucalypti, and tbe large extent covered by the forests, give 
the country a rather mi motonous aspect + but the park-like appear. 
ance of the open forest. and the beauty of many flow ering shrubs 
win admiration in spite of the sametiess of the trees ; while even 
the dull, greyish blue of the foliage of the gum trees, when relieved 
hy the yellow blossoms of the wattle, including the graceful myall, 
or the beautiful and shapely kurrajong, is not without its attrecect- 
jveness, ‘Lhe trees arc, for the most part, straight and cylindrical 
in the trunk, and when full grown, their first branche is at a 
considerable height from the ground. The roots of the eucalyptus 
often lie at no great distance from the stuface soil, an adaptation 
of nature to the peculiar climatic conditions of the country. 


The finest specimens of many of the timber trees, those yielding 


the most valuhle tinber, are found on ridges and hill sides, 
in places frequently (oo -rough and stony for cultivation, In 
Wester Australia the most valuable indigenous timbers are 
the jarrah, twart (or torart), sandal wood, karri, and several others. 
In Queensland cedar ‘imbers are abundant; alse in the northern 
portions of New South Wales, some of the logs obtained being of 
enormous size. One characteristic feature of Australian hard wood 
trees, of which there exists an almost endless varicty, is the great 
size of the beams which may be obtained from them, as well 
as for the extreine teughness and durability of their wood ; the 
prey ironbark having a resistance to breaking equal to 17,y00 Th, 
per square inch, as coaipared with a mean of 1£,800 Ib. for lnglish 
oak and 15,500 for teak, None of the other timbers have so 
high a resistance te breaking as this description of ironbark, 
but nearly all the varieties have a greater strength than oak. 
The quality of the -vood is materially influenced by the soil on 
which the trees grow, while the absence of branches for the greater 
portion of the height enables the timber to be obtained to the best 
advantage; and as fdl-grown trees of most varieties are rarely 
less than 100 feet hgh, with corresponding girth, the quantity of 
timber obtainable from the virgin forests is very large. In New 
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South Wales the timbers of commercial value, many of which are 
found in the other States, include white or she-ironbark, narrow- 
leaved ironbar's, broad-leaved ironbark, mugea, or red ironbark, 
blackbutt, white mahogany, tallow-wood, spotted gum, grey box, 
red mahogany, vrey gum, forest red gum, Sydney ble gum, and 
turpentine, the latter resisting the attacks of white ants. One 
of the amost tseful trees is the red cedar, the wood of which, 
somewhat rese: vbling mahogany, is well adapted for the finer kinds 
of cabinet-makers’ work. Some of the cedar trees grow ta-immense 
size, as much is 2,500 cubic feet of valuable timber having been 
obtained from a single tree. Many of the woods of the minor 
trees are beautiully grained, and capable of receiving the highest 
polish, while otfers are fragranth: perfuined, These woods are 
adapted to the finest description of cabinet-making, and it is 
strange that their merits should have so long escaped attention. 
Amonest these trees may be mentioned the rosewood, tulipwood, 
yellowwood, white maple, white beech, myall, marblewood, mock 
orange, and nany others. Besides their use for cabinet-making, 
many of the hresh timbers are of great utility for the rougher 
kinds of carpeatry ; while some, both: hard and soft woods, are 
admirably adapted for coachbuilders’ and = coopers’ — work. 
“Colonial deal” is an excellent timber, and is obtained in very 
large scantling, the tree frequently reaching 120 feet in height. 


It is soft, close rained, easily wrought, and remarkably free fram 


knots, Its use therefore is extenstve for cabinet-makers’ work and 


. The value of the experts of Australian timber, 


house fittin 
dressed and tr dressed, from Commonwealth ports: in 1903. was 


£745.490, of which the undressed timber, chicfly from Western 
Australia, represented £730,317. 


NEW SOUTH WALES HARDWOODS FOR STREEE 
PAVEMENT. a 
The questir 1 of a proper material for road-making and street 
pavement is one which every) large Municipality in) India has 
seriously to consder. “The introduction of electric traction has, 
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in a great messure, revolutionised the conditions in cities which 
had already begun to fecl the strain of a heavy horse and cart 
traffie consequent en an inereasing prosperity, an increasing 
population and, yea, an increasing luxury. The [otus-eating days 
are over. ‘The days of the soft pad of the elephant and the 
camel and of the slowly moving cumbersome wain are gone, 
Life, be it spent in the pursuit: of commerce or mere luxury, is 
strenveus and Jocomotion is uscless unless maintained at high 
speed, It is necessary t state the obvious in dealing with a 
matter which has puzzled Engineers who have been successful in 
solving intricate problem: of drainage and water-supply. During 
the régime of My. M,C. Murzban, who may perhaps be accepter 
as the greatest expert on India in street roads, Bombay had 
probably the best streets n India. There was a plentiful supply 
of good material at hand and labour was cheap and intelligent, 
Yetwe fined Bombay now dissatisfed, and experiments are in 
train to treat the principal roads with oif and tar, to prevent the 
dust resulting from abnormal wear and tear, In Madras they 
are also in trouble with their roads, the worst perhaps in all the 
capitals; and in Calcutta there ave loud cries of the failure of 
moorum, Tn considering the whole’ subject, we have been 
struck by a deficiency which, to say the Jeast, is remarkable. 
In many large cities of the world outside India wood is largely 
used with success for street paving; but it does not appear to have 
entered the heads of ans of the larger Municipalities in India to 
adopt a means as old as. civilisation but as effective as ever, 
The Howrah Bridge, at Calcutta, over which there passes a_ traffic 
in volume and weight second onty to that of London Bridve, is 
floored with wooden battens, and they have proved so economical 
and enduring that the wonder is that all the approaches to the Bridge 
are not treated with like material in the form of wooden blocks. 
Wood, as a paving material, is comfortable, sanitary and decent, 
and, after the initial cost has been overcome, much more economi- 
cal than any other material. dn the great and beautiful city of 
Calcutta wood-paved streets would be a boon to the Municipality 
and a blessing to the inhabitants, Life in the large thoroughfares 
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like Chowringhee, Dhurrumtollah, Old Court House Street, 
and Bentinck Street has been made hideous by the jangle of the 
electric cars, the rattling of gharries over the rough ill-cut cobbles 
with which the tramway track is paved, and the vibration of all 
this heavy traffic. uring the hot weather, when the wind is high, 
people are blinded ly dust. When it rains, or the streets are 
watered from the public hydrants, the road material forms a 
clayey puddle and a danger to the pedestrian, to the cyclist, and 
the horseman. Pram whatever point of view, therefore, the 
present conditions are unsatisfactory and should not be allowed to 
continue when there is a satisfactory solution of the difficulty at 
hand, 

Having decided to experiment with wood, the next point to 
consider js the specics to be employed, and there appears little 
doubt that the hardwoods of Australia, and particularly those of 
New Sonth Wales, which can be procured in abundance at a rate 
impossible for even the produce af our own forests, are the best. 
They have stood the test of experiment ; and it may be interesting 
to mention that in Colombo, where the climate in summer differs 
little from that of Calcutta, and the mode of life is much the same, 


the Public Works Department are strong advocates for wood 
paving. Tt has been found by experience both in Australia and 
England that the .\ustralian hardwoods wear better than pine 
or plain deal, and are more hygienic from the fact that they are 
less absorbent than soft woods, and do not easily become greasy. 
Even when laid in connection with electric tramway's, it was found 
that the wear of these woods against the rails was better than other 
woods, was clean, noiseless, easily scavenged, and gave no trouble 
from expansion. Anything more ideal could hardly be wanted for 
Calcutta, where the electric cars have brought nothing but trouble 
in their wake, F 

In Australia, the testimony to the value of wood paving is 
very high. The clim..tic conditions there are not unlike those in 
India. They have sudden and great changes of temperature. In 
summer the atmosphere is hot and dry, and during the rains the 
humidity is heavy, Nothing could be more trying to a woodpaved 
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road, yet the City ‘surveyor of Sydney says that making 
full allowance for depreciation and contingencies the minimum life 
of wood pavements mey safely be considered as about fifteen years. 
Mr. MacCabe. the Calcutta Corporation Engineer. whose life has 
been made miserable by moorum, will probably rub his eyes and 
never be happy till he .ets Blackbutt, Bluc Gum, or Red Mahogany 
for his main roads. [1 New York they have found such answer 


well, for, as one Engit cer expresses it, “it is not a case of preserv- 


ing wood, but of wood preserving itself. 
As the question «f cost is likely to frighten Indian Municipali- 


ties who have an exaggerated notion of the expensivertess of wood, 
we may at once say that comparsions between the cost of hard- 
woods and macadam show materially in favour of the former. 
The annual expenliture for repairs during the lifetime of a 
pavement must neces arily be a variable item, although it must 
obviously be less for hardwood than for macadam, which so readily 
crumbles. In addition to this there is the considerable advantage, 
especially in’ busy carriage ways, of the thoroughtare being: fess 
frequently closed for renewals, which is a matter of great import- 


people, shop-keepers and others. 


ance to busine 

In the matter of hygiene there can be no question of the 
superiority of the tintber roadways. They are less absorbent than 
stone-metal and ch» not soak up the sewage of the streets. 
Given therefore ordinarily good surface drainage in Calcutta, 
streets so paved should never become greasy and slippery and, 
on the other hand, never accumulate the particles of dust which are 
thrown up fi the aie to the destruction of our pulinonary tissues, 

A series of obsecvations made by the London police during 
fifty days 
following results :— 1,066 horses fell on asphalte, 719 on granite, 


in’ the busiest streets of the metropolis gave the 


and s42.on wood. hese results are confirmed by the well-known 
report of Colonel Haywood, formerly City of London Engineer, 
who stated that he ses injeht be expected to travel 132 miles 
over granite, 191 over asphalte and 446 ever wood, without 
accident. He also noticed that horses falling recovered their feet 


more easily on woul than on either asphalte or granite, and that 
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the accidents were much foss serious. Wood is undoubtedly the 
material most approved by the public, whose demand for a noise~ 
less pavements not likely tae relaxed. Business is impossible 
and residence distressing ima busy street paved with material on 
whieh traffic produces a continuous clatter, like in Old Court 


Vfouse Street over the tramway cobbles. Wood or asphalte are 


the only materials which approach the ideal of a noiseless pave- 


ment, and between the two in that regard it is difficult to decide. 


ALM. LOE, 
in utian Hagéneertug. 


NEW WOODS. 


Continuing our observations on the audleok far the develap- 
ment of the West Affican (mber trade, after explaining how 
mahogany has commanded the premier position as a furniture 
wood, we must now consider what possibilities there aay be for 
new and untried timbers. 

We have shown that mahogany contains within itself possibly 
more attributes as a par-excellent material for furniture can- 
struction and for high-class fittings than any other wood : the posi- 
tion has aot been attained by a mere decree of fashion, but rather 


by its abundance and iclative cheapness, combined with a beauty 


of appearance and a capacity for sustaining a hivh finish and potish, 
it is nat too difficult to season nor to work; further, when made 
up if is not Hiable to warp and twist; another important factor in 
its favour is that its specific gravity is not extreme. What then 
are the conditions which must determine the successful introduc- 
tian of strange wacals? 

If they are only equil to those which they seek ty supplant, 
they mu-t. in the Gr-t plac be cheaper; if they become suppte- 
mentary they should be ar once competitive; in addition, there 
shonid be some reasonable guarantee as to the continuity of 
supplies. Thus pitch pine did not displace Danzig and Memel 
fir logs because its price wes higher, but rather by its cheapness 


and better specification. 
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If a new wood has any special beauty of colour or figure, 
even if the price is higher, it inay command a jimited market, as 
the country is not overstocked with prodigal millionaires, and if 
any great consumption of anv wood is to be stimulated, it can only 
arise from the requirements of the greater number who have only 
limited pockets, 

We have, during a long course of years, taken every oppor- 
tunity of carefully. examining the many sample shipments of 
woods which from time to time have come forward; and it is 
surprising to find how few con compare with the recognised woods 
of the market. [It might add force to our remarks were we 
tempted to name in detail the varieties in our mind, which fail 
in some way to fulfil the conditions requisite to secure their 
acceptance as a staple commodity, but we desire to avoid saying 
what might be detrimental to the interests of any, and our regret 
would be extreme if our remarks in any way tended to the 
damping of commercial enterprise, especially should they result in 
the prevention of the successful introduction of one wood with 
only half the attributes characteristic of mahogany. We there- 
fore prefer to speak in a general sense to guide those who, whilst 
lacking any great expert krowledge of the various furniture woods 
available in this market, are in actual contact at some point of 
the globe with timber peculiar to the district. 

AC the outset, it may be permissible to say—that the mere 
fact that a tree attains to this or that size, does not prove that 
it contains good timber: were this so, horse chestnut, Sapeli 
wood, and jarrah, by their size alone, would at once bece me 
recognised furniture woods Weare further free to admit that 
many foreign woods may’, at their point of growth, have a local 
value, either by the cheapness, or the absence of any competitive 
woods, and possibly they nay serve the primitive requirements 
of the district, but the sare wood shipped to this country, with all 
the incidental charges aising from transport, would not enter 
into competition with those already recognised. We are not 
sure that Mr, Weale’s sucgestion as to a representative collection 


of samples would solve ‘he problem, for to judge woods in a 
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glass case would be like attempting to decide the merits of a 
stuffed bird as to its qualities as a food. 

Asto naming of timber and its proper classification, it is 
not so simple as Mr. Weale appears to think, and whilst we 
admit that the confusion in the nomenclature is puzzling to a 
degree, we fail to sve a remedy, 

The work of our international classification of timber is 
beyond the grasp of any committee of inspection—practical men 
lack the knowledge of the botanist, whilst the botanist lacks the 
practical experience to enable him to arrive at a decision that 
would be acceptable to all, Consider for one moment the’ part 
which local names play and must continue to play; even Baltic 
fir is known in London as “ yellow,” whilst on the East Coast it. is 
redwood, Then there is the question of coined or commercial 
names, such as “satin walnut” for a “gum,” and “hazel pine” 
for the sapwood of * gumwood,” and “bay poplar” for a species 
of “tupelo,” and so -ve might multiply the list, but we have shown 
that a simple classification of timber is impossible. If the 
strange woods are to find a market, it will not be by the aid of 
museums, but they must be put on the market, bought and sold, 
and worked up for such purposes as they may be suitable, and 
experience will soon decide their utility, either for furniture woods, 
carriage construction, or engineering work, and if they are only 
good turnery wood they will find their level, 

If for furniture, they must contain in a greater or less degree 
those virtues found i mahogany, not be of too great specific gravity, 
not toa difficult to season, and vet possess a cohesiveness of fibre 
so that they do not + nduly check and split, combined with beauty 
of colour and figure, and capable of taking a good polish. 

If for carriage and wagon purposes, or for engineering work, 
they should possess the qualities of oak, strength and elasticity, 
and not be too heavy or potty. Each wood must be put in the 
market at prices to compete with those already recognised. 

The lowness of price, combined with excellence of quality, 
is bound to stimulate consumption, but it must be apparent that 
it is not to the interest of cabinet-makers, architects, and engineers 
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to stipulate for unknown and untried woods, especially of those 
of which there is no guarantee for their continuity of supply. 
We feel that at the moment there is not a good outlook for 


new woods, especially when we consider the present low prices of 


known woods-— American ork planks below 2s,. mahogany as low as 
214 brokers’ neasnre, but the world is moving rapidly, and with the 
revival of trade in the States and this country, we shall sce an 
increased demand for woods af every description, so that the 
swing of the pendalum is bound to find room for woods which are 
at present despised, 

OF this we are assured that every wood has its utility, and as 
known cuttings become lepleted, or their values appreciated, so 
will woods, at present ignored, except at prices that are ruiteus 
to the shippers, find in the near future an acceptable market, 

Whilst it is desirable (o see the area of supply enlarged, and 
the process of creating wdemand continued, it ts a pity to cut 
down to any extent standing timber, merely to be slaughtered. 

Standing timber of every description has a value which of 
necessity we must appiectate, whilst fellect or manufactured timber 
may be sold at prices that will not bring out freight and charges, 
and if stored, may eat itself away with interest and charges. 

It should be ree: nised that the introduction of new woods 


must at the ontset frequently sult in Joss to the shippers— 


especially in the present state of trade and depressed values ail 
round; hence the greater need of discretion, coupled with a 
discernment to bring them forward at the crucial moment. when 
trade is good, and recognised woods are either scarce or dear. 

In putting forward these suggestions we do not claim by any 
meats to have exhansted the subject, and it should be noticed that 
it has been treated chiefly from the view of furniture woods and 
that of hardwoods in venera}, but without regard to small ornamental 
and turnery woods. and that no attempt has been made to trace 
the position and prospects of soft woods —— 7tider Tradrs Journal. 

ARTIFICIAL T'RVING.--Wood drying by the hot air process 


is now practised seraewhat extensively in Sweden, with the result 


that shipments artive at discharging ports in much better condition 
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than formerly, to vhe satisfaction of both exporter and importer. 
It cannot be too strongly impressed upon shippers that allowance 
made for goods being out of condition seldom proves sufficient 
compensation ta buyers, as, although the amount awarded is in 
many cases ample when only the strict conditions of contract are 
taken into accor nt, it never makes good to a purchaser the 
annoyatice and los experienced in seeing his competitors move off 
their bright goods with facility, while his discoloured parcel is left 
on his hands to suffer, it may be, further deterioration, There are 
many exporters who fail to grasp the fact that, when once a deal 
or batten is there: ghly dry within, the damage done by a shower 
or two of rain is of uo great consequence ; but ifthe wood retains 
only a small percentage of moisture, rain and damp weather will 
rapidly bring the fault to the surface, with disastrous results. [t 
has been found again and again, and particularly this year, that 
goods which have dcen landed in bright condition, and apparently 
thoroughly seasoned, have stawly become mouldy when stored 
in the yards in close piles, particularly under shed in hot weather, 
and in places where there is no strong current of air. These 
annoyances are duc solely to undetected moisture lurking within ; 
but, as far as experience goes, they might be easily obviated by the 
new system of artificial drying. We understand that the mills 
that have adopted this plan of seasoning their shipments find that 
the extra expense is mote than balanced by the stoppage of 
claims on this side, to say nothing of the great gain in interest 
obtained through poods being ready for delivery months earlier 
than under the old system, and it would be interesting to the trade 
in general to have ome statistics showing how these figures work 
out, particularly as to claims. [tis somewhat singular that while 
several Scandinavian shippers were, as far as we know, the first to 
adopt this syste and while other exporters in Sweden and 
Norway are incline: | to follow the example set, the Russian and 
Finnish exporters s.ill stand aloof. [s their want of action owing 
to a disbelief in the efficacy of the process, or is it simply adherence 
to old-fashioned miezthods ? Another fact which further accounts 
for the better cendition of Swedish goods is that covered 
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lighters are used much tore extensively in Sweden and Norway 
than on the other side, ‘he loss to many of the Russian shippers, 
especially at Cronstadt, through the deterioration suffered by 
goods owing to exposure to weather, coal dust, etc., must be very 
great, and should, we think, be easily obviated if energetic measures 
were taken to institute a better system, 

ARBORICULYTURE IN THE UNITED PROVINCES,-—Considerable 
progress is being made in the extension of roadside avenues, though 
the heavy rains of 1903 damaged young trees in some districts. 
Private individuals have been encouraged to assist in planting 
avenues in various districts of the Agra, Rohilkhand, Allahabad, and 
Fyzabad divisions, and in the Fatehpur district no less than 214 
miles of avenues were plinted in this manner. 

WESSTER'S FORESTERS' DiArv.*—Webster’s Foresters’ Diary 
for the year 1905 is now ready—and judging by the splendid 
reception accorded to the previous 


sues and the many suggestions 
received from recent purchasers, which have been embodied in the 
present issue, will not only please previous subscribers, but 
will bring new ones, who will fully appreciate the wark expended 
on it by the author, Mr. A.D. Webster of Regent's Park. The 
diary should, in the year of grace 1905, be of the greatest use to 
the estate agent, the home timber merchant, and the forester. 
The familiar dainty red-leather binding, with gilt lettering thereon, 
has again been adopted, whilst an inner pocket for the insertion of 
letters, cards, etc., and a pencil in a pocket at the back, adas to the 


usefulness of the book. Amongst the many items of interest to be 


found within its many pages (which, being of specially prepared 
paper, take up such a little space) will be found concise remarks on 
forestry for each month of the year, rules for planting, thinning 
and pruning, willow culture, trees for various soils and situations, 
timber measuring and valuing, profit and loss of barkitig oak, as 
well as a complete list of Foresters in every part of the United 
Kingdom—in short, everything connected with forestry and allied 
industries is touched upon. : 


* Webster's Foresters’ Diary, 2s. 6d. nett. London ; William Kider & Son, Ltd, 
164, Aldersgate Street, E.C 
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SCIENTIFIC PAPERS. 


THL HAUSTORLA OF SANDAL ROOTS. 


BY CG. AJ BARBER, M.A, F. 


The study of the relations between parasites and their hosts 
is always intere ting. We are well accustomed to the presence 
of animals permanently fixed to others, but that plants should 
obtain their nutriment by sucking the juices of other plants comes 
at first asamatter of surprise to the students of the vegetable 


kingdom, The tre nature of such parasitism was not understood 


until comparatively recent times. lor many years it was largely 
held that fungous outgrowths were a sort of malformation of the 
plant tissites, and were classed as a kind of disease similar to the 
galls caused by insects and the tumours of the human body. And 


although the fact wa 


soon ascertained that there was organic 
connection between higher plants as well as fungi, it was assumed 
that the phenomenon was of this tumour nature, and attempts 
were even made to explain why so great a change in flowers, 
leaves and fruits should have been brought about, 

With our present knowledge of the ravages of fungi upon 


the tissues of the higher plants, it is not easy to understand the 


difficulties which offered themselves to early students of plant 


parasites. The Lest work of many) brilliant Botanists has been 


devoted to the subject, and we have now a fairly comprehensive 
knowledge of the manner in which the fluids pass from host to 
parasite. But the fact that, besides fungi, highly organised green 
flowering plants, such as the sandal, obtain their nutriment 
by this irregular means still vemains one of the wonders of the 
vegetable kingdom. [t is to this study that I wish to direct 
attention, especially as all the facts have by no means been 
elucidated, 

Of phanerogamic parasites there are a large number in India 


ranging from semi-parasitic crop weeds, such as Szriga, differing 


little from the ordinary flowering plants, to such forms as Orodanche, 
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without chlorophysl and with brown scale-like leaves, and the 
still more mysterious adevophoras of the ghaut forests, whose only 
resemblance to the higher plants is seen in’ their spikes of brightly 
coloured little flowers. 3 

These parasites may be roughly divided into two main 
classes, according as they attack parts above or below the ground. 
Of the former, the Indian mistletoes, [¢sewm or the more numer- 
ous species of Loranthus, the common thread-like Cassrtha of 
our dry forests and the various forms of dodder or Cvuscada, may 
serve as familiar examples, They are aérial in their growth, 
and fasten themselves on the stems of their hosts. Of the other 
class, the root parasites, the sandal is perhaps the most highly 
organised, forming as it does a luxuriant and handsome tree, 
laden with masses of green leaves, flowers and fruits. 

It would seem that until recently those who had to do with 
sandal plantations were uncertain as to its parasitic nature. But 
it is now beginning to be a matter of some doubt whether the 
sandal takes its root-nourishment in any other way than by 
sucking the juices from adjacent plants, 

Although the organs of attachment, or“ haustoria” as they 
are called, will adhere to the most unlikely substances, yet in 
sandal, as in other root-parasites, there would appear to be a 
certain amount of selection exercised as to its hosts. We have 
tbus been led to speak of such plants as 7ecomea Stews, Cassia 
stamea, Casuarina equisetifolia, Pterospermum  Herncanwn and 
Lantana Camara as good “nurses,” thereby meaning that the 
sandal grows readily in the company of these plants, This is no 
new fact, and the most various explanations of it have from time 
to time been offered. Shade, aspect, the formation of humus, and 
so on, have been brought forward as dominant factors in the 
association of sandal with these plants, and it is curious that it 
did pot occur to those interested to study the root system more 
carefully and to test the sandal’s so-called “doubtful parasitism.” 
From pot experiments and from examination in the field it appears 
that the sandal attaches itself with avidity to the roots of the 
good nurses referred to, and it is therefore justifiable to assume 
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that this underground affinity is of more importance than any 
questions of shacl2, aspect or locality. Within certain limits, the 
condition suitabl for the best nurses will be those most likely 
to produce the most healthy and rapidly growing sandal trees. 
‘The effect of neighbouring plants on the quality and quantity of 
oil in the heartwood would form an iuteresting study for those 
Forest Officers who have the advantage of living in sandal-bearing: 
tracts. It is quite probable that, given the most healthy conditions 
and the proper climate, those nurses will be most useful as oil 
producers which fed the plants most gencrously, 

I propose, in the present nete, as a contributien to our 
knowledge of sandal, to give a short description of the haustoria. 
Tt does not appear that such an account exists, although the 
allied little Zhesew, from its occurrence in European regions, has 
been fully deseribed by more than one observer. The ease or 
difficulty experienced by the sandal in its attacks on various roots 
may form the subject of a later communication, but, to avoid 
excess Of detail, which would be out of place in a practical 
journal, | shall cortent myself for the present with referring to a 
perfectly straightforward, simple case in which the attack is 
easily and successiully carried out. 

T have shown ina previous note that the haustorium arises 
independently of the presence or even nearness of surrounding 
rootlets. It is probable that in case no host is met with, a 
comparatively rare occurrence in nature, the haustorium remains 
small and ultimately withers away, but if a foreign rootlet is met 
with, it grows rapidly, and develops into a mass of white tissue, 
at first club-shapcd, but later on adapting itself to and enfolding 
the surface of the root attacked, and taking on more or less the 
form of a flattened bell, figs. 1 and 2. 

The haustorium applies itself closely to the surface of the 
root. It becomes enlarged at the point of contact, increasing 
in the direction of the root's length, and thus becomes clongated 
and concave with on oval outline. While the haustorium, at its 
origin from the parent root, frequently many times smaller than 
itself, remains narrow, it increases in diameter as it nears the 
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point of application, and thus its conical or bell-like form is 
assumed. These points are illustrated by the accompanying 
drawings and diagrams, fig 5. 3—~5. 

Tt is usual, when stedying the tissues of the hausterium 
affixed to a root, lo pay Sp-cial attention to the section passing 
through the length of the haustorinm and at the same time 
cutting the attacked root across, for in this section most of the 
tissues concerned are Pnrought into view at the same time. 
But, thoroughly to understand the matter, it will be necessary to 
study the arrangement init least three different planes. These 
are as follows :-— 

(1) Transverse sectfon, cutting across the root attacked and 
therefore through the haustorium from its point of origin to its 
point of attachment, fig. 6 

(2) Longitudinal se ton, cutting lengthwise both — the 
haustorium and the root attacked, fig. 7. 

(3) Tangential section, cutting the haustorium transversely 
and the attacked rect tan; cntially or parallel with its long axis. 
Figs. 8 --12 show tangential sections at different levels, and their 
positions are indicated by the cross lines in fig. 6. 

Tt will be seen that the name given to the section depends 
upon the direction in which the attacked root is cut, and this is 
natural, because this organ gives the haustorium its characteristic 
shape and regulates the internal distribution of its tissues. — It 
will also be understood that the character of the tissue elements, 
as well as their arrangement, can only be determined by 
examining all of these sictions, and to make matters clear the 
outlines referred to above tnay be consulted and compared. 

The transverse sectto; is the most important, for the reason 
alrcady mentioned, and this will be studied in detail. The outline 
of such a section will vary much according to the relative size 
of the haustorium and the reat of the host, to the age of the 
haustorium and the species of the plant attacked, and, finally, 
according to the ease ot difficulty experienced by the parasite 
in its attempts at penetration. In perhaps the most usual case 
the root attacked is smal! and the haustorium = spreads itself out 
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after contact until i1 considerably exceeds it in breadth. Trans- 
verse sections will then remind one of the saddle on a horse’s 


" 


hack, hut to the sadele is fixed a“ pack” of bundle of considerable 
dimensions, and the saddle is secured, not by the usual girth 
round the animal's body, but by a process penetrating its back, 
ef. figs. 4, 5, 6 and 23. 

The tissues exposed in the transverse section are of great 
variety, showing zn organ of some complexity. Taken as a 
whole, those of the haustorium are white and succulent, while 
those of the root are hardened, brown and more or less decom- 
posed. Three main regions may be distinguished in a well-cut 
section :— 

(1) that of the root attacked, fig. 14, @—e¢} 

(2) that of the haustorium, 7 —e } 

(3) that of the mother root Z, the latter not always included 
if the section is not strictly median, and varying also with the 
direction in which tle mother rvot is passing, ef. figs. 6 and 13. 

The drawing with its explanatory diagram (figs. £3 and 14) is 
taken from a sandal root grown in a pot with Péerospermaat 
Heyreanum. The rout of the host is seen to be split as far as the 
cambium layer ¢ while the two cortical “wings” 4 are thrust 
apart on either side to make room for the penetrating process 4. 
The woody cylinder + is composed of thickened elements, and has 
thus been able to resist further intrusion, but it is not always 
so, When the medullary rays arc large and the sclerotic cells 
of the wood alternate with thin-walled parenchyma as in Opuntia 
Millett, the penetrating process may proceed to the pith and 
even beyond it, rupturing the woody cylinder irregularly. © In 
Thespesia populnea the vascular cylinder is sometimes split 
completely in two, and so on. The present case may be taken as 
typical of dicotyledon us roots with a vascular cylinder of some 
density. When the haustorial cells reach the cambium, they 
follow it to either side, and, in the case under examination, spread 
out until they embrace more than half the fibro-vascular cylinder. 
As will be scen later, it is the aim of the intruding sucker to 
bring its absorbent cells into cluse contact with the conducting 


194 INDEAN FORESTER Jaren 


elements of the host's roo!, namely, the younger woody tissues. 
No further growth takes plice in the attacked root in the place 
where the cambium has been invaced, the cells of this layer 
having been completely destroyed, but the formation of wood and 
bast proceeds for some time in the uninjured portion. 

The alterations caused by the parasite in the tissues of 
invaded roots form an interesting study, which for the present 
must be passed over, SuTice it ta say that the roots attacked 
are by no means passive, and, although usually ineffectively, 
show their disapproval in 1 variety of ways. differing: according to 
the species. Layers of cork, thickening of the cell-wall, the 
formation of thyloses and the extrusion of gum (?) are commonly 
met with, while the occa ional cases where a sandal root becomes 
attached to itself show a distinct attempt on the part of the root 
attacked to form new tissues and occlude or grow round the 
hausterium. 

The haustorial tissucs have been divided in Thestene into 
two portions, the outer clasping “cortex” and the inner, pene- 
trating “nueleus,” divirions which may for the present be 
adopted. 

‘The cortex is forsied first and consists, in) the mature 
haustorium, of non-absorbing cells which bave Jost their activity 
and have become whet is called “permanent” tissue. These 
cells, now that penetr.tion has been effected, have ceased to 
grow or divide, are fast losing their protoplasm and have 
become a protective layer for the younger cells of the nucleus 
within. But the different parts of the cortex do not cease their 
growth all at the saine time, and the pressures and tensions 
exerted on the one hand by the increasing inner cortex on the 
quiescent outer, and or the other hand by the growing nucleus 
on both, have given rise to the somewhat characteristic and peculiar 
features now to be noved. The most striking character of the 
cortex is the presence’ of two bands of tissue A symmetrically 
placed on either side, and extending from the upper portion near 
the mother root down to the edges of the flaps of the “saddle.” 


These bands, on exanvnation, are seen to be homogeneous and 
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highly refractive, are very sharply marked, but without definite 
cell cavities. A carelul study of their formation shows that they 
consist of the compressed walls of a number of collapsed cells. 
From their marked character and constant presence in all 
haustoria, they have been utilised to divide the cortex into an 
outer and an inner portion, and have been called a “separation 
ayer.” The origin of these collapsed layers, as I prefer to 
eall them, does not seem to have been very clearly explained 


in the literature at my disposal (they occur also in 7hestzam), 


out, from a study of curly stages of development, there is little 


doubt that they tileate lines of pressure between actively 


geowing, turgid cells and such as have lost their turgidity and 
are becoming permanent. The increase in diameter of the develop- 
ing nucleus and the till turgid cells of the inner cortex have 
exerted such pressur? upon the dying cells outside, which are 
incapable of expansion, that the latter are crushed flat at the 
point of contact. That this is the correct view is supported by 
studying the subsidiwy collapsed layers which occur in the 
section. These are ilmost always found round the borders of 
the cells outside 7 between & and 0 and outside 7! on either 
side. At 4 on the other hand, considerable tension is exerted 
by the rapid growth it length of the nucleus when actual penetra- 
tion as) being effecte}, ch figs. 4 and 5. The 


sues in this 
ion are therefore not only collapsed, but also torn asunder so 


3 
as lo form a series of lacuna. All these layers are formed at 
different periods of :rowth, but, generally speaking, the internal 
tissues retain their turgidity longer than the outer earlier 
formed ones. “Thus tliose of the outer cortex die first, those of the 
inner cortex # next, wile the other portions ef the inner cortex 
7land 7 are transfoimed into permanent tissue only after 
penetration is effected and absorption is taking place. It may 
be further stated generally that when the junction between the 
tracheides of the hausi orium and the vessels of the host is effected, 
all the parenchymatous tissnes gradually lose their protoplasm 
and become clear, so that it is possible by observing their 
character to determine the age of the attachment. 
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Having thus cleared the ground by the study of the collapsed 
layers, whose presence in the section is a constant source of 
wonder and confusion, we can proceed rapidly to refer to the 
different tissues separated by them from one another. 

The cells at g! are crushed outer cortical cells. They take 
the place of cork and afford an onter protecting layer to the 
organ. Periderm is not usually formed, but has been detected 
in certain cases, ¢. g.,  Pithecolobium dulce. The cells of f, g, 2, 7 
have been already referred to. The tissues at /! remain active for a 
longer period than the rest. That at / surrounds the two cortical 
wings of the root of the host on all sides. The cells are arranged 
side by side at right angles to the surface of the wings, and have 
probably been absorbent or capable of absorption in carlier life. 

In the nucleus, 4», the cells at # have become per- 
manent with or without a collapsed layer down the middle. They 
do not appear to take any part in absorption, and definitely 
terminate at some distance from the woody cylinder of the host. 
These cells are much elongated in the lower part of the nucleus, 
but in the upper, expanded portions are more or less isodiametrical 
parenchyma. They are sharply marked off these by a collapsed 
layer from the cells of v, 

The effective portion of the nuclens may be divided inte two 
parts, an upper, conducting and a lower absorptive. The two 
vascular strands 4, composed of tracheides, are early set apart 
as conducting tissue, to transfer the stream of water and salts 
from the host to the mother root. A glance at these strands 
shows that they are parallel for the greater part of their length, 
but that they widen out at both ends. The widening at the lower 
end is trifling in the figure, but is sometimes very noticeable. 
It depends on the diameter of the woody cylinder of the host. 
The widening at the upper end is sudden and constant, and is 
less easy to explain. A study of the tangential sections through 
different heights of the nucleus will furnish a possible solution 
of fig. g and 10. {t is seen there that the number of 
tracheides in the nucleus are about the same in quantity at these 
two levels. In the lower part, which is drawn out in the direction 
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of the host’s reot, the tracheides are arranged in two parallel 
bands. In the upper part, which is much narrower, the tracheides 
are arranged ina circle or nearly so, The widening seen in the 
tre 


nsverse section is ecessary to accommodate the whole series of 
tracheides so that cor-tinuity shall not be broken in the passage of 
the fluids. The suddenness of the expansion is not explained, 
and it is more probably due to the fact that the lower portion of the 
nucleus alone takes purt in the rapid elongation, when penetration 
takes place, while the upper expanded portion is enabled to 
increase in the ordinary, radial direction. 

Outside these tracheides, on both sides, there are certain 
thin-walled cambifurm cells a. Fortunate sections show that 
these celis have arisen from the same mother cells as the outer 
tracheides, and their position indicates that they form a short-lived 
cambium by which new tracheides can be added to the vascular 
strands when needed. There is no appearance of sieve-tubes in 
the sections examine. A much sinaller band of meristematic 
tisstie is seen on the inner side of cach strand in some sections, 
but it does not appear to be of the nature of cambium and has no 
apparent relation to the adjoining tracheides, 

The absorbing portion of the nucleus is seen at /' and in fig. 
1g. All the cells of the nucleus in contact with the woody cylinder 
of the host take part in this work, and direct connection is readily 
traceable under the microscope between the elements belonging 
to the two roots. In one sense this is the most important and 
interesting part of the haustorium. 

The absorptive cells consist of tracheides and elongated 
parenchyma between them. The tracheides sometimes communi- 
cate directly with the vessels of the host, but are generally content 
to apply themselves to the wood parenchyma, The parenchyma- 
taus absorbent cells apply themselves to all the parts not occupied 
by the tracheides. Ilere the real transference of nutriment from 
the host to the sandal takes place, and the whole apparatus is 
designed both to protect this vital part from harm and to expose 
to the action of the haustorial cells as large a surface as possible 
of the conducting cells of the host. 


198 IVDIAN FORESTER {APRIL 


The action and arrangement of the tracheides differs according 
to the species of root attacked. In some, as Jatropha curcas and 
Coteus sp. where the vessels of the vascular cylinder occur in well- 
separated radial rows, they appear to be only applied to the ends 
of these rows of vessels. ; 

But in the majority of cases e: vamined they are in contact with 
all the elements of the wood alike. Usually in intimate contact, the 
cells and tracheicles of the haustorium are sharply separated off by 
cell walls from the clements of the root attacked. In some, however, 
as Grrocarpus Jacgutnl, the tracheides actually appear to penetrate 
the vessels after the nature of thyloses, 

The cells of the hatstorium differ a good deal as to the nature 
of their contents. Those of the nucleus are, taken generally, filled 
with granules and protoplasm (with the exception of course of 
the area of trachzides), and this gradually disappears as the 
cells increase inage. ‘The cells of the cortex ina similar manner 
are full of starch, which becomes disintegrated and finally clis- 
appears as the cells lecome permanent tissue. It is probable 
that this store of starch is used up during the actual penetration, 
which takes place at a ripid rate. 

Asa consequence of this difference in contents, the nucleus is 
yellowish and turgid in sections from spirit material, whereas the 
cortex is white and clear, 

So much for the transverse section. Reference should be 
» G~12, 


made to the tangental and longitudinal sections, fig 
whose lettering is the same as for that in fig. 14. 

The tissues of the haustorium having been passed under 
review, it remains to consider the manner in which an entrance is 
effected into the root of the host. The means adopted are three- 
fold: -(1) The cells -f the surface of the haustorium have the 
power of dissolving the valls of the root cells opposed to them ; (2) 
Pressure is more rarely exerted, but is evidenced by the compressed 
cells of the haustoriuin before entrance has been effected and 
the occasional collapsed vessels in the roots attacked, ef + in 
fig. 15 ;(3) In large haustoria a well defined secreting gland is 


present. 
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The substance secreted, having the power of dissolving cell 
walls, is probably some ¢pfo-hydrolytic ferment, and the transloca- 
tion of starch grains points to the presence ofa déastadie ferment 
as well. Both the epithelial cells of the gland and the epidermal 
cells when they 


are in contact with the tissues of the host show 
large nuclei and abundant granular protoplasm such as is met with 
in secreting cells, 


= 


he outer, cortical flaps of the haustorium are usually single, 
as drawn in the fzure. Cases are not infrequent however where 
two flaps are pre 


ent on each side one over the other, fig. 16, 


When this is the cise we may speak of “donble haustoria.” The 


second flap 42 arises from a great development of cells in the inner 
cortex on each side, and appears to be clue to failure on the part of 
the haustorium from some cause in effecting an entrance, As far 
ascan be gathered fiom the cases examined partial entrance has been 
made, but the lobes of the haustorium have diverged before reaching 
the cambium. ‘Thus asmall piece of dead bark is always to be seen 
at v!, When once the cambtal layer is reached a second, inner flap 
is not formed, Each flap formed has a well defined collapsed layer 
exactly similar to that in the first one. In one case met with four 
such superposed caps Were, noted. 


In conclusion ¢ may be neted that the haustoria vary a good 
deal in their compl: xity, according to the substance to which they 
are attached, The gland does not seem to be always present. It 
is of course onfy nec ded in young haustoria, but its former existence 
can be readily detested in older stages, cf 3, fig. 15. This points 
to a greater simplic ty of the whole organ, and is chiefly met with 
where the root atta ked is small or when the haustorium is attach- 
ed to small bits of decaying leaves or bark, or the nitrogenous 
tubercles of Leenminose, In such cases even the tracheides are 
inconspicuous or absent, and the collapsed layers may even be 
wanting. Ln the haustorinm mentioned above which had attack- 
ed asmatl chrysalix a double cortex was present, but the whole 
structure was extrenely simple. A. great mass of parenchyma was 
pushed inte the car ‘ty of the chrysalis, the epidermal cells of which 


had grown ont in the manner of reet-hairs. 
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The curious fact has been noted that the haustoria may 
became attached to inorgai ic objects such as pebbles. | A number 
of these have been examined, and they show a series of different 
stages of development, short of the penetration and the formation 
of the tracheides. The epidermal cells, or rather those imme- 
diately beneath them, show a constant tendency to grow out 
after the manner of root hairs, and insert themselves inte the de- 
pressions of the surface of che pebble. In one pot examined by 
far the largest haustorium was fixed so firmly te a big pebble 
that it conld be swung bout without becoming detached. and a 
well developed gland was 1 resent, cf fig. 2.1 
ht 
by Scott, their discoverer i 1871, to indicate that the sandal is 


The numerons unattac ied haustoria of the sandal were tho 


much less parasitic than it was former!y, But it seems to me to be 
quiteas reasonable to dedice a developing parasitism from the 


clumsy and futile attemy ts just deseribed, and 1 propose to ca 


this study further as time permits. 
MADRAS + 
20h December 190d 


Fixpl mation of the figur 
Cl) A large haustorium of Se vet alia on a Casuarina vot 
(2) A piece of Casnarine root much atacked by haustoria, 


f2') Ahaustorium firm), fixed toa pebble, Magnified four diamet 


(3) (4) Youug haustoria cu open to show the parts before penetration, In 
(1) there isa gland forming ate. 

(5) A mature haustortum ope vent showing penetration, 

(Sy - UU) Staulies of seetion + of hauscoria ia different planes under simple lens 
Magnification ‘Lhe letters vefer tt) the parts shown in figs. (43 ands 14) 


6) Frensverse sechan, the baustarinin cut lengthwise and the attacked root 


across. The numbers 7-12 indie: te the planes in which the succeeding sections are 


ent, 


17) Lonettedinal section, bo! Naustorium and snot emt lengthw 


iS. Ct2) Pangeutial sections at different jevels, of fig. (6. The parts will be 


best understood on comparing the etters with these in figs. G3 and rg 

(13) Atrausverse section (rough a hanstorium on a rect of Pter. sfervescn 
Heyreaman, magnified about youi meters, 

fia) Anoutline key to tig.) 2h 

ame the voor attarked, foo +e faustorium proper the region err avsiner from 


anater iain tooamother root f the ether reat 
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The root attacked. @ vasculer cylinder, 64 cortical wings thrust avide by the 
penetrating process ar sucker of the haustoriam, ¢ cambium, d cortex, ¢ bark, chiefly 
cork, 

Phe haustorium may be divided into 


fay. aud auectens k—n. In the cortex, 


# outer cortex, g! squashed outer protecting layer, 44 collapsed layers separating the 


outer cortex frown the inaer, ¢ lacunar tissue of iane 


cortex, #! stareh-tilled parenchyma, 


7 epithelial layor enfolding the wings ” of the attacked root. 

fu the nuctens, 2 the two strands of tracheide:, 2 the absorbent portion of the 
haustorium directly in Contact with the vascular cylinder of the host, ithe short-lived 
cainbium, # the inner pa tof the nucleus, 

(15) A small por ion of a haustorium an a rout ot Casuarina equisetifulia 
showing the actual covtact uf the absorbing cells and the vascular eytinder of the 
host, The part illustrate Lis that between the two inner /!/! of fig, (Tq) and is magnified 
between 490 and 500 di. ineters. 

a woolly tissues with vessels, wood parenchyma ? and medullary rays, A cole 
Japsed vewsel is seen st cand the dark boundary line represents the position of the 


decampased eambium, 17! the absorbent cells, parenchyma with granular protoplasm 
and tracheides. Aty i the centre the remains of the gland areseen, See also fig. (4) 
for w young stage of the gland. 

(46) A double houstorium ” attacking a sandal root, 44h! the collapsed layers 


of the first fomned cortical flaps, #242 the collapsed layers afterwards formed fiom the 
a 


inner cortex, a? Pieces af bark showing the depth to which the first penetration tool 
place, just as 46 shows te second and more successful attempt. 

* Nore. For much of the tnaterial used in the preparation of this paper Iam 
indebted to Ry. Rama Rao, of the Madras Forest Department, who has the advan- 


tage of residing ina sauclal tract. 


ORIGINAL ARTICLES. 


A VORKING PLANS BRANCH. 
RY GS. HART, LES 

Asamust have been the case with alt the recipients of the 
January number of the Jadiavn forester, | was very pleased ta see 
the great improvem cat that has been effected in the garb of the 
Magazine, and [ thins that the Commitice of Management are also 
to be warmly congatulated on the fact that the Forester has 
signalised its appearance in its new form with the important article 

on the formation of in Indian Bureau of Forestry, 
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The views expressed in that article that much of the sylvicul- 
tural, commercial and scientific work which should have heen done 
has had to be neglected owing to the fact that the time and cnergy 
of the present staff are fully occupied with their executive cluties, 
are not open to argument. Still there can be equally no doubt 
that much valuable work of this kind has been done, only there 
has been no organisation "or collecting it and circulating it ina 
useful form, so that it has remained of very little advantage except 
to the compilers themselves. It is here, | think, that the Depart- 
ment is to blame, for probably one of the main reasons that we 
have no organisation of this description is that we have never 
taken the trouble to ask for it with sufficient insistence, However, 
it is never too late to mend, and for this reason Tlook upon the 
article under reference as one of the most important that has 
appeared in the /udiaw forester for some time past, and [am writ- 
ing these few lines in the hope that the Department generally will 
take up this question and show that, as a whole, they are fully 


sensible of the great advantages such a Bureau will give them. 

For the present [| propose te confine my remarks to the 
subject of working plans. of which [ have had some little experi- 
ence. Ofthe other subjects one is already provided for,and though 
I would not for one moment belittle the great importance, in- 
deed the necessity, of organised investigation into the subjects of 


Forest Botany and Minor Products, or the beneficial results, 


financial and otherwise, that must attend such investigation, 
still I think that working plans are the most important branch 
of our work and the onc of which the management under 
present conditions calls most urgently for revision. The 
future of the forest estates committed to our control depends 
on the plans we make for them ; but how are these plans made 
now? In one of the largest circles in India most, if not all, of the 
plans turned out during the last twelve years have been compiled 
by the Divisional Officers with such assistance as could be given to 
them in the shape ot the last joined recruit from Home, or a junior 
extra Assistant Conservitor,or a Forest Ranger taken off his 
ordinary work, and this too mostly changing from time to time 
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during the compilation of the plan. Obviously really good work 
cannot be done under these conditions. A working plan requires 
the whole time and attention of the officer responsible for its 
production : it is not the kind of work that can be done itt sections 
at such times as the exigencies of Divisional work permit, nor ts it 
the kind of worl on which an officer can be usefully employed, 
either directly in charge or as an Assistant to compile the plan 
under the generid supervision of the Divisioned Officer, until he 
has had five or six years’ practical experience of forest work in this 
conntry to back up the theoretical knowledge acquired during his 
Home training. Our sample plan, however, is completed in this 
way and then goes to the Conservator for scrutiny. It may be 
held that this should be quite sufficient, and that the addition of the 


Conservators advice and assistance during the preparation of the 


plan should be ail that is necessary to ensure its suitability. The 
Conservator, however, may have several plans in progress at the 
same time, and ir may be quite impossible for him to give to cach 
the attention it requires, or he may be new to the circle, in which 
case he is obliged to devote all his time to making himself acquaint- 
ed with the general conditions of his charge and to getting a 
working knowlelge of the Divisions, or perhaps he may be of 
opinion that there are other more important matters requiring 
his attention, so that it is at least possible that the Conservator’s 
share in the plan may not be all that could be desired. Irinally, 
our plan is conntersigned by various Civil Officers, pnt into print 
and despatched 10 the office of the [nspector-General of Forests, 
where it may be passed or rejected. In the former case it goes 
on to the Local siovernment and is sanctioned, while in the latter 
it returns to its ufortunate compiler or his sti) more unfortunate 
successor for correction, Even, however, when finally sanctioned by 
the Local Government itis by no means quite certain that its pro- 


visions will be strictly adhered to for very long, for under section 


$8 of the Forest Code the Conservator, in) conjunction with the 


J.ocal Government, can do a good deal in the way of modification, 
so long as his action does not amount to “a revision of the general 


scheme of management.” a somewhat elastic definition. 
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Now with all due defi rence, and perhaps some tittle trepidation 
also, T venture to hold tit: this is wrong. There is altogether 
too much chance about it. In the first place the chance that the 
plan will not be properl: dealt with by the officers compiling 
it and the Conservator, Secondly the chance that it may be upset 
through inadequate kuovledge of local conditions, and, thirdly, 
the chance that the provirions may be a good deal modified before 
they have had an opportunity of proving their suitability, “To vet 
rid of these chances we vant to ensure careful consideration of 
the proposals between the Working Plan Officers and an officer 


employed on work of this kind only, for £ think that most men 
who have had much experienceof Working Plans will agree with 
the proposition that it is aot possible for any officer, however able 
and experienced, to pass a really valuable opinion ona Working 
Plan until he has obtain:d a practical working knowledge of the 
forests concerned and of tye prevailing local conditions, a knowledge 
whieh can only be obtai ed by a personal visit to the forests and 
which cannot he acquire! by the perusal of any number of reports 
in anoflice, Then we want to make certain that no modifications 
whatever, except possibly fellings in deficit, can be made by the local 
officers without referencr to the authority: who finally approves of 
the plan before it is sent to the Local Government, and, finally, we 
want all the available information connected with Working Plans 
collected together and distributed periodically, 

These requirements can only be met by the appointment of a 
special! Working Plans Branch under the direct control of the 
luspector-General as ow lined in the article under reference, The 
only point on which T think exception might be taken to the pro- 
posals made in that article is in connection with the necessary 
staff, for it seems to ne that at least three officers would be 
required, Surely Burns: would take up the whole of one man’s 
time, and one other office r would hardly be able to do the work in all 
Indian circles, excluding Bombay and Madras, One other point, 
a sordid one, but still one that in the present condition of the pay 
of the Department would have to be considered. If ever appoint- 
ments of this deseriptie 1 come into being they should be made 
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prizes, so that, in addition to the unquestioned honour that. the 
appointments wou'd carry, there should be something a little more 
substantial to mak + men work to get them. There should be no 
question of any apoointment in the Bureau being refused by an 
officer on the ground that he had given hostages to fortune 


and could not afford to take it, as he was better off where he was, 


REA FOREST ATION IN THE DECCAN AND OTHER DRY 
DISTRICTS. 
BVH. Fe ARBUTHINOT, LES. 

In Bellary district there are large areas, particularly in the 
Adoni Range, wheh have been included in reserves but 
contain no tree-grov th whatever. Some of them on rich loamy 
soil were probably at one time under cultivation and subsequently 
allowed to revert to waste. They produce fairly good grass and 
serve as grazing gro inds for the neighbouring villages. ‘Phey are, 
however, capable of supporting forest growth, and it would be both 
profitable to the Department and convenient to the surrounding 
inhabitants, particulirly in the big towns, could this forest growth 
be produced. At present the demand for firewood is so much 
ahead of the supply shat it bas to be met fromm the adjoining dis- 
trict Kurnool, Other bare areas are the outlying spurs af bills 
which have been so reely indented on for firewood and small! 
timber by the inhabitants of the adjoining villages and so trampled 
down by their cattle that hardly a vestige of vegetation remains ; 
and there is no doubt hat but for severe restrictions both on grazing 
and on the removal of firewood aud smatl timber these blank areas 

1 


would spread at the c <peonse of cxisting forest. “Phese restrictions, 
especially the restrict‘on on the removal of timber and firewood, 


press very hard on th: villagers, who have to practise the most 


rigid economy to make the supply of fuel en the unreserved lands 
suffice. These hardships are, of course. due to the improvidence of 
previous generations, end the present generation must endure them ; 
but it is incumbent on the Department to endeavour to remove 
these hardships forth: next generation by reclathing thescs areas 


with forest. 
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Rut the question is, how? ‘The average rainfall in the district 
is something under 20 inches annually, all of which falls between 
the secand week of June and about the middle or end of October, 
with the exception of a few heavy 


showers in May. For about 
seven months in the yeur, then, there is no rain at all and) strug- 
gling vegetation has te cadure intense heat from the end of February 
to June. If planting is undertaken, the young plants must be 
watered for these months in their first year and at least for the hot 
months in their second ear if they are to survive, which makes the 
cost of the undertakins almost prohibitive ever on level grourd 
where wells can be sunk and watercarts employed, On hilly ground 
planting would be impracticable. If seed is sown naturally or 
artificially the young svedlings cannot survive the hot weather and 
die off. At best the root system remains alive, and they spring up 
again the next rainy scison, but [ believe that as a rule it takes at 
least six years, and possibly as much as ten, before the root system 
is strong enough and deep enough for the plant really to begin 
to grow, 

I believe that the solution of the difficulty can be found in the 
method that ryots employ in the Adoni Range for making Neem 
(Melia azadirachta) hedges for their fields—a inethod that I have 
never seen employed elsewhere. It is to make ridges two feet high 
and sow the Neem sccd on the top. No trench is dug, but the 
ridge is made by simply scraping up the surface soil. The sowing 
takes place in June or July, and without any watering most. sur- 
prising results are obtained. One hedge that Esaw had been sown, I 
was told, less than two years before, and the saplings were already 
seven or eight feet high and eight or nine inches in girth. I sowed 
some Neem and Acha ({fardwickia binata), which was the only 
seed | had at that time, on this principle in| October 1903 before 
the north-east monseon was over. The Neem seed was unfor- 
tunately all eaten by rats and never germinated. The Acha seed 
germinated, and in the following February { dug out one ot the seed- 
lings for examination. I did my best to get the whole root system. 
out, but after digging down as far as 1 could get my arm in T had 
to break offthe two rootlets, The length of the root system which 
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I dug out was three feet from the column, and the root below the 
column was the thickness of an ordinary pencil. J then dug out 
one of the plants which had been planted in the neighbourhood in 
a pit 18 inches cube and had been regularly watered since July, 
when it had beer planted. This I found had hardly grown at all 
and had a compuratively weak root system. The general appear- 
ance, too, of the seedlings sown on the mounds and unwatered was 
far healthier than of those which had been planted and watered. 
The explanation of the vigorous growth of plants sown in this 
manner and of their not requiring water is, I believe, that the soft 


earth in which tlie 
of the root system and. that the heap of earth retains moisture at a 


are sown induces a very strong development 


higher level than would ordinarily be the case. In digging out 
the Acha secdlin:s T found the earth quite moist at or even slightly 
above ground tvel though there had been no rain for three 
months and the ¢round elsewhere was dry. 

T went on leave shortly after this, and am therefore unable to 
say how these seadlings have progressed during the past year. 
Had I returned t > the district I had intended to have tried sowing 
seeds of different species on mounds on some of the bare spurs of 
hills that [ referred to at the beginning of this note and to have 
continued the experiment of ridge sowing on the plain areas on a 
Jarger scale. [was in charge of North Coimbatore district for a 
few months on my return, and made a serics of ridges 18 fect apart 
in Sulavazi reserve of the Mrode Range, the whole covering an acre 

“of ground, The cost of the operation was only Rs. 5. 1 only made 
the ridges one fort high instead of two feet, as [ wished to see how 
the seedlings wou d do on the smaller ridge, Bigger ridges would, 
of course, have co it more, Unfortunately it was late in the year 
and there was no ‘nore rain after | finished the sowing, though it 


was raining when [ began the work and the rain had seemed likely 


to continue. Hence there was not enough moisture for the sced to 
germinate. As 1] am now on special duty and unable to continue 
the experiments, | write this note in the hope that some one else 
may carry them on, as this method seems likely to solve the 


difficult problem of reafforestation of blank areas in dry districts. 


REVIEWS AND TRANSLATIONS. 


REVIEW OF THE MINERAL PRODUCTION OF INDIA, 
1898 —1903. 
BY T. H. HOLLAND, F RAS. 

We have been tecently favoured through the courtesy of Mr 
Holland, Director, Geological Survey, with a copy of his Review 
on Mineral Production in India. The subject is perhaps one not 
without interest to the Forest Officer, and we propose to give here 
some extracts from a Report which has proved most fascinating 


reading. 
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For the four years 1894 to 1897, a Review of the Mineral 
Production of [dia was issued annually by the Reporter on 
Economic Products; but in 1898 it was decided, owing to the 
want of uniformity in the rate of development of many minerals, 
to publish review. of progress at wider intervals, covering periods 
sufficiently long to permit the determination of any decided 
secular variation. in the mineral industry. The present Review, 
covering the peried of six years, 1898 to 1903, is the first essay in 
this direction ; bit, in accordance with the orders of Government, 
five-year periods will be adopted for the future, and the Quin- 
quennial Review of Mineral Production will be published in the 
Records of the G ological Survey of India. 

ln this Review the minerals are divided into two groups— 
Group |—Those for which approximately trustworthy 
returns are available ; and 
Group 11. —-Those regarding which definitely reeurring 
particulars cannot be procured, 
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_ Ithas been possible in this report to now include the following 
in the first group :— Coal, Gold, Graphite, lron-ore, Jadcite, Magne- 
site, Manganese-ore, Mica, Petroleum, Rubies, Salt, Saltpetre and 
Tin. 

In the case of Gold, the most precise and elaborate details 
are obtainable for more than og per cent of the production, 
and approximate values are obtainable for the rest. For Graphite, 
accurate returns of quantity are obtained from the only company 
engaged in regular mining for the mineral. Although the returns 
sent in for the production of Jadcite and Mica are ianifestly 
understated, both minerals are worked largely for export, and, 
as far as value is concerned, the export figures may be accepted 
as an approximate estimate of the trade in each case, whilst the 
nature of the error being known, the figures are not lable to be 
misleading, Man;sanese-ore has come into prominence since the 


older reviews were issued, and may now be transferred to Group I, 
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as the mineral is worked entirely for expart, and the totals obtained 
from returns made by the District Officers agree very closely with 
those obtained from the ports. Rubies admit of the remarks 
applicable to Gold: the umount recovered other than by the Rurma 
Ruby Mines Company may be neglected as an unimportant 
fraction of the total. Saltpetre and Tin are, with fess certainty, 
entitled to places in this Group. For Saltpetre. the returns for 
production are evidently understated, being | 


each year than 
the quantity exported, but the export figures may be taken as 
only slightly less than those for the production of refined Saltpetre. 
The returns for Tin refer to two districts only in South Burma, 
but the estimates ar: probably more reliable than those for 
Tron, 

This Review is rected primarily to a survey of the progress 
already made, and ‘or anything approaching an idea of the 
material awaiting development the reader must consult the 
Manual of Economic Geology, now in course of revision by the 
Geological Survey Department. But besides the substances whose 


existence has been determined by the exploratory work to which a 
geological survey is properly restricted with regard to minerals of 
economic value the attention of prospectors might be directed to 
the minerals which have lately come into prominence through 
recent industrial developments, and which, in a conntry including 
the geological variety of India, are at present conspicuous by an 
absence that is probably only the cesult of absence of search. 
Amongst these are some iminerals of the so-called rare metals, 
which, being generally of high specific gravity, should be searched 
for in the heavy concentrates of viver gravels. 

On looking over the returns for mineral production in India 
for the past six years, two features stand out most conspicuously. 
Firstly, there has been a remarkable progress in developing the few 
minerals which are consumed by what conveniently might be called 
direct processes, such as Coal, Gold, Petroleum, Gem-stones and 
Salt, or which are raised for simple export, such as Manganese-ore, 
Graphite, Saltpetre, Mica and Tin. Secondly, there has been an 


equally remarkable neglect of the metalliferous ores and the 
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minerals which are necessary to the more complicated chemical 
and metallurgical industries. 

The principal reason for the neglect of metalliferons minerals 
is the fact that i) modern metallurgical and chemical developments 
the bye-product ha 
the sources of ,rofit, and the failure to utilize the bye-products 


s come to be a serious and indispensable item in 


necessarily involses neglect of the minerals which will not pay to 
work for the metil alone. Copper Sulphide ores are conspicuous 
examples of the lind: many of the most profitable copper mines in 
the world could not be worked but for the demand for sulphur in 
sulphuric acid menufacture, and for sulphuric acid there would be 
no demand but fir a string of other chemical industries in which it 
isused. A country like India must be content, therefore, to pay the 
tax of imports un‘il industries arise demanding a sufficient number 
of chemical prodicts to complete an economic cycle, for chemical 
and metallurgical incustries are essentially gregarious in their 
habits. 

Graphite—Amongst the minerals which have been taken up 
more seriously ducing the period under review, the Graphite of 
Travancore and the Magnesite of Salem in Madras are notice- 
able. The Graphite raised during the three years, 1991 to 1903, 
averaged 3,486 tons per annum, which is quite a serious item in 
the comparatively small market of this mineral. The total annual 
production of Gra hite in the world varies between 70,000 and 
80, tons, and the Endiau output is thus about 414 per cent of 
the total quantity raised, but its value is not returned, and is 
estimated at £5 a ton. 

Jron.—Vhe works at Barakar still remain as the one successful 
attempt to manufacture fron along European lines in India 
Prospecting opera'iens on an extensive scale have been carried on 
revently in the Central Provinces, the results in one avea being 
unfavourable, and in the other undetermined. There is a general 
decline in the nitive charcoal-iron industry within range of the 
sailways which distribute the cheap imported material, but in more 
remote parts of the Peninsula the old industry persists, and in parts 
of the Central Provinces has even improved. In the Sambalpur 
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District there are over 200 smali direct-process furnaces still at 
work, 

Magnesite: —Magne site-mining was hardly established be- 
fore the close of 1903, but preparations on a large scale are now 
being made to open up the well-known deposits near Salem, in 
which the mineral occurs ina condition of exceptional purity. 

Manganese-ore— Vhe rapid rise of Manganese-ore mining is 
probably just now the most conspicuous feature in the mineral 
industry of India. ‘lwelve years ago the industry had not 
definitely started, whilst Jast year India turned out a larger 
quantity of high-grade ores than any country except Russia. 

Affer.—Although India is still the leading producer, and is 
supplying something [ke half the world’s wants in Mica, the 
miner in India has not secured a satisfactorily large share of the 


recently increased trac in this mineral, and the returns for Undia 
show a smaller degree of expansion than those for consumption in 
Europe and America. 


The returns of production for Mica grossly understate hoth quantity and value 
as both are below the export turns, As the anly Mica on which royalty is charged 
isthat raised in Government lind, and as many Mica miners have mines in both zamin- 
dari and Government land, ‘here are obvious reasons for understating the productian, 
and, besides this fact, the flocrishing industry of stealing Mica dirinishes the returns 
for production without afecting the export figures. 

A considerable quautity of Mica of the poover grades is consumed in the country 
for ornamental aud decorative purposes, and a small quantity of the Jarger sheets is 
used for painting pictures on in various patts of the country, As far as the figures 
for quantity ave cancemed, therefore, the exports cannnt be accepted as an approximate 
expression of the production ; but as regards vale, the export returns may he accepted 
asa closer approach to the fi ures which should express production, 

During the years 1897-08 to 1902-93, the Mica exported averaged 19,173 cwts , and 
had at avetage annua) vali ¢ of £77,613, or £405 per ewt, The variations in yearly 
value reflect a serious change in the trade whict occurced im i8gg. 

In 1898 Indian Mica miners began to realive that their waste dumps contained a 
large supply of the material wanted for the manufacture of micanite, in which thin films 
of Mica ave cemented together and moulded inta sheets, (0 serve many purposes for 
which the natural sheets ou'y weve used formerly. ‘The waste heaps were consequent- 
ly turned over and the cl-ar sheets of muscovite cleaned and split into thin Slms by 
gangs of children, who, by practice, could elect the films of the required thickness with 


an accuracy which could se rcely be exeecded by the use of a micrometer The large 
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quantities of " flimsy ” Mica thus suddenly thrown on to the market raised the weight 
of Mica exported, without « corresponding increase of value. 
During the years under review, the two chief producers contributed to the average 
total as tollows :— 
Bengal , ewt, £2,282 waluedat £52,272 
Madras... 1» 6,872 ” wes A25:241 
The average value ou! of the Mica sent out of Bengal was thus £ 4°26 per ewr., whilst 
that from Madras was £67. 


‘The rules for the gra i of prospecting licenses and mining leases for Miva in Bengal 


were revised in April 1902, and are printed fz exfenso with those of Madras in the 
Memoir of Indian Mica published by the Geological Survey in 1go2, The important 
changes introduced in th + rules were — 
Q) The levy of a royalty in the case of prospectiag licenses at the rate of § per 
cent, au the s.de value of Mica. 
(2) The abolition of the 


and provision ‘or restricting operators to approved methods. 


system of putting up leasesof Mica mines to auction, 


(3) The raising of the maximum period of leases to 30 years, 
{4) The grant of power to lessees to relinquish their grants during the currency 


of their leases: 


Of the prospecting lienses fssued during the perfod under report, se 


uowere 
granted in Nellore, four i. Coimbatore, one in Godavari, an@ one in the ‘finnevelly 
district, Madras Pr 
the three districts Balighat, Hoshangabad and Chhindwara. In Burtna, one 


sidency. In the Central Provinces, one was granted in each of 


licetise was issued far eacy of the two districts of Magwe and Mandalay, and two 
cach for Myitkyina and the Ruby Mines district, In Assam, one license was 
granted in the Khasia and Jaintia hills In Rajputana four licenses were granted in 
Ajmer-Merwara, making + total of 27 livenses, cavering 3,223 Square miles, 

Petroleum —TVhe Petroleum industry has increased at a greater 
rate even than coal-inining, in which in the six years under review 
the output rose from a total of 4,066,204 tons in 1897 to 7,438,386 
tons in 1993, an increase of 83 percent. From a production of 
just 19 million gallons of Petroleum in 1897, the output rose to 
nearly 88 million callons in 1903, and in addition to the export 
considerable quantities of paraffin wax, the iNuminating oils and 
petrol refined in Burma and Assam have at last shown signs of 
definitely displacing foreign supplies in the Indian market. 

Rubies. During the period under review the Ruby-mining in- 
dustry in Upper Burma underwent a new and favourable phase, 
the mineral having lecome, next to the petroleum, the most profit- 


able source of revenue amongst Burmese minerals. Various leases 


were granted in the Ruby-bearing area near Nanyascik in 
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Myitkyina district, anc: the “stone-tract” of the Sagyin hills in 
Mandalay district, and the results have heen mostly profitless ; but 
the seturns for the Mogols area, where the Burma Ruby Mines 
Company is paramount, show that the industry has entered a most 
encouraging phase. Te Company was granted the right in 1889 
to mine for Rubies and to levy royalties from persons working by 
native methods, the case being renewed in 1896 for 14 years, at a 
rent of Rs. 3,165,000 a .ear plus a share of the profits. The results 
being, however, unsati factory from the shareholders’ point of view, 
the rent was reduced i1 1898 to Rs. 2,00,000, the share of the profits 
being, at the same tin, raised from 20 to 30 percent. A dividend 
of § per cent was paic for the first time in 1898, when the value of 
the Rubies obtained a nounted to £57,950. 

Vin.— Although ‘Fin-mining in South Burma is still practised 
on a small scale, there has been a marked improvernent in the 
returns, and the pres:stently high price of Tin is likely to inspire 
more enterprise in the exploitation of these deposits, which are a 
natural continuation of those in the Malay Peninsula, from which 
more than half the world’s supply is obtained. 

Anber—Vhe seturns for amber show the irregularities 
which might be expected of an industry conducted in a casual 
fashion by the half-ci silised inhabitants of an unadministered area, 
The Burmese digging s for amber are situated in the Hukong Valley 
in the Nangotaimaw hills near Lalaung village. The substance is 
found in clays of probably miocene age, and fragments of amber 
have been similarly found in association with beds of this age in 
other parts of Burma, ¢g., at Mantha in the Shwebo District, and on 
the oil-feld of Yenw gyat in the Pakokku District. Most of the 
material is brought {-om the Hlukong Valley in Upper Burma to 
Mandalay, where brads of rosaries, nadaungs (ear-cylinders) and 
other trinkets for personal ornaments are made from the transparent 
varieties, The amber of Burma differs in chemical and physical 
characters from previously known varieties, and the name burmite 
has been consequently suggested for it. The well-known amber of 
Eastern Prussia consains from 2% to6 per cent of succinic acid, and 
is consequently known to the mineralogist as succinite, but the 
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Burmese amber contains no succinite. It is distinguished from many 
other amber-like resins by its superior hardness and greater tough- 
ness, which rer-ler it fit for carving and turning. Apart from the 
occurrence of a large percentage of discoloured and opaque pieces 
many of the large fragments obtained are damaged by cracks 
filled in with c lIcite; but otherwise there appears to be a large 
quantity of material which might be put on the market with profit. 
At present it is said to be unable to withstand the competition 
of imported Prussian amber, even in the Mandalay bazar, and the 
market has to a certain extent been depressed by cheaper foreign 
material and by an artificial substance re-mnade from amber 
chips. 

Clays. —Nv statistics approaching completeness are obtainable 
to show the exte it of the great industrial value of the clays in India, 
They include the common clays used all over the country for the 
manufacture of bricks, tiles and the cheaper forms of pottery ; 
finer varieties ued for glazed pottery, which in places has obtained 
a reputation fo- artistic merit; fire-clays raised in considerable 
quantities on so ne of the Gondwana coal-fields ; and fuller’s-earth, 
which is mitted -n the Central Provinces and in Rajputana. 

Diamonds. Notwithstanding the reputation (stretching back 
even as far as Peolemy in the European, and further in the Hindu, 
classics) which India has held as a diamond-producing country, the 
output of to-day is very small and comparatively u important. 
The places which, according to accounts, have been most produc- 
live in the past form three great groups, each in association with 
the old unfossi iferous rocks of probably pre-Cambrian age now 
known as the Purana group, and distinguished locally as the 
Cuddapah and Kurnool systems in Seuth India, and as the 
Vindhyan system in the northern part of the Peninsula. 

The southe-n of the three groups of diamond occurrences 
includes localiti's, with apparently authentic records, in the districts 
of Cuddapah, Bellary, Kurnool, Kistna, and Godavari. [Loose 
stones have beer picked up on the surface of the ground, found in 
deposits of alluvium and in workings which have been undertaken in 
this so-called Banaganpilly stage of the Kurnool serics of strata. In 
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the second group of occurrences in the Mahanadi Valley, the stones 
have been found in the alluvium of the Sambalpur and Chanda 
Districts, and though strata similar to those of the Vindhyans and 
Kurnools are known in this area, no diamonds have been found in 
these older rocks. The third group of occurrences occupies a tract 
some sixty miles long by ten wide, with the Vindhyan conglomerates 
near Panna as the centr. The diamond mining industry still persists 
in this area both in the old conglomerate of Vindhyan age, and in 
the deposits which, though described as alluvium, are possibly relics 
of Lameta (Upper Cretaceous) deposits. 


THE NEW BOARD OF AGRICULTURE, 

Tt will not be news te many ofour readers that the Govern- 
ment of India have recently constituted a Board of Agriculture. 
The duties of this Bowdare, we believe, solely connected with 
agricultural matters; the improvement of agricultural methods 
by the introduction of higher quality seed yrains and roots, by the 
adoption of up-to-date machinery and implements, by experiment- 
ing with soils and fertilising manures, and finally by the economic 
study of plant and animal diseases of the crops. The Board has 
also under consideration a system of agricultural tuition with a 
view to the distribution throughout the country of men trained in 
the science of the subject. ‘That such a Board was greatly needed 
in the Empire is beyond dispute, and the good results that will 
ensue from its work are almost incalculable. 

The first meeting: of the Board took place at Pusa on January 
6th and following days under the presidency of Mr. FG. Sly, 
Officiating Inspector (reneral of Agriculture, the Revenue Secretary 
to the Government of India, Mr. J. Wilson, C.S.1. being present 
as a visitor. 

We have been favoured witha copy of the report of the various 
matters considered at the mectings, drawn up hy the Secretary, 
Dr. KE. J. Butler, Cry ptogamic Botanist. 

The first day was devoted to a consideration of the proposed 
Programmes of work of the staff of the Agricultural Department. 
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On the second vay questions connected with irrigation, veterinary 
science (cross-bieeding of cattle}, and the extension and improve- 
ment of cotton were discussed. Cotton cultivation was also the 
subject dealt with on the following day. The fourth aud fifth days 
were devoted to a consideration of the Publications to be issued by 
the Department, with measures to bring the Imperial experts into 
closer tonch with the Provincial Departments of Agriculture, and 
the latter into closer touch with agriculturists and with agricultural 
education, 

We congratulate the Board on their decision to publish a 
quarterly Journal on general agricultural subjects and in addition 
to issue sepi rate Scientific Memoirs , and we trust that the day is 
not far distant when the Forest will be in a position to follow in the 
footsteps of its sister Department in this respect. 


SHIKAR, FRAVEL AND NATURAL HISTORY 
NOTES, 


ANOVHER SHIRAR INCIDENT. 

About six months ago [ventured to give my views on “Shikar” 
literature in general whilst describing a‘ curious incident? (1 may be 
remembered that the incident was consequent on the coming of the 
Conservator to my Division. Strangely enough the events about to 
be narrated also occurred immediately following the arrival of the 
Conservator at the very same camp. McEluire has departed, but 
ns in bis stead. Jt will add interest to the details tf 


Snowden rei: 
] state first the moral of the story. It is this—never be certain who 
shot an animal until you have examined the bullets inside it. I 
have often secon a dispute settled in this way, but never before have 
I heard of the casual extraction of a bullet proving to two men, 
who were perlectly agreed as to the ownership of a trophy, that 
they were both quite mistaken, 

We were seated over the breakfast table when some one rushed 
in to say there were “cheetal” in the compound. [ went out and 
saw a large herd of these animals rushing across the far end of the 
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compound towards the forest, but on arriving at the edge, they 
stopped and stood gazing at the camp, presenting a grand sight with 
beautiful skins and swaying forest of horns. There were over a 
dozen stags and at least nive good heads. I stood watching them 
while a rifle was being put together, but as it reached me, a shot 
from Snowden on the other side of the house bowled over one of the 
herd and the rest disappeared into the forest. Unfortunately the slain 
animal proved to be a small stag that had pushed itself into the way 
at the wrong moment ; the bullet, a nickel-coated expanding one from 
a ‘400 cordite rifle, had passed clean through its neck. | went into 
the forest after the herd, and before Jong got a shat at a_finc 
stag, with a small -4oo bore rifle firing a solid lead bullet. As J 
fired, the animal moved, the cover was thick, and as there was no 
indication to the contrary I concluded I had missed and returned 
tocamp, On my arrival | was informed that the big stag that 
Snowden had aimed at hed been seen to go away wounded and 
that a blood track had been found. Men were sent to follow the 
trail and I settled down to work, About two hours later [ was 
informed by the same trackers that a wounded stag was sitting 
dpwn close to the camp, and [ went out with my ‘450 express, 
thinking to polish off Snowden’s stag. [came ona poot of blood 
within 50 yards of the elephant’s camp and soon afterwards saw 
the stay. It immediately got up and was disappearing among dense 
bushes when [fired into its hindquarters and brought it down, 
To my surprise I found « nly one wound on it, and that an enormuos 
rent in the hindquarters, IT could only conclude that my bullet 
had struck it in the same spot more or less as Snowden's. 1 
informed Snowden that { had brought in his stag and went off for 
another stalk, On my return Snowden produced the base of a 
bullet which I recognise 1 at once as my ‘400 solid and remarked 
“T couldn't find any trace of my cordite express bullet, but here’s 
the one you polished it off with.” Istared in amazement, “ but,” I 
said, “I polished it off v ith my -450 express.” Then an enquiry elici- 
ted the fact, quite unkn own to me, that the stag J finished_ off was 
found quite by accident and not by the blood trail, which had 
been lost, and that it could be none other than the stag I thought 
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Thad missed with my first shot and the solid bullet. Snowden, hearing 
me declare positively that | had missed my stag and thinking that 
thad used my solid bullet on both oecasions, was naturally as 


certain as I was that the stag brought in was his. 


SOHELWA, 


THE EROSION OF THE HILLS ‘PO PHE EAST OF THE 
SITTANG RIVER, BURMA. 

The subjoined cxtracts from diaries of officers serving in the 
‘Tenasserim Circle app car to me to be of sufficient importance and 
general interest to be recorded in the pages of the /ydfan 
Forester. The hills affected are those cast of the Sittang River 
in Lower Burma. ‘the reservation of forests has been almost 
completed in the Pogu Yoma, but the hills cast of the Sittang 
have hitherto been ab indoned to the Zovagva cutter, The damage 
which is likely to result from this cause is foreshadowed in’ the 
passages quoted. M-. Rorie does not advocate — reservation 


because the gewagya cutters have nowhere clse to go. Perhaps 
SB a 
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he has not seen the devastation caused by torrents, in the Basses 
Alpes fur example, or in Provence, and has not read such works 
as those of MM. Demontzey and Surell, and so does not realise 
the importance of maintaining a dense covering of well-managed 
forest on the hills to r-gulate the flow of water in streams. 

It has of late years been found that this is a very important 
matter from the point of view of irrigation, and as a source 
of electrical energy, permitting the development of industrial 
enterprises in mountainous tracts where formerly shifting cultivation 
and pastures were the chief, if not the only, resources of the scanty 
population, 

In the Revae des Hawy et Foréts for the ist December 
T904, an article on this subject is given, as an extract from 


2 ludustrte electrign:, wherein, waterpower is picturesquely and 
sugeestively named + la houille blanche.” This article is well 
worth reading, It shows that in nature there are three sorts of 
regulators of streams. vzs., glaciers, lakes, and forests. {t is pointed 
ont that the last are much more frequently met with than the 


other two, and that they act not only as regulators of the flow of 


‘ater but condense the moisture of the air and bring about its 
ipitation, the rain of our land in due season, the first rain and 


the latter rain which is so important for agriculture. 
Sometimes one meets with people in authority in Burma 
who question the necessity of the reservation of the forests for 


climatic reasons in Lower Burma, on the ground that this country 


enjoys an abundant and regular rainfall, and that jungle comes up 
again as soon as it is cut down, ‘They seem to think that * ponzoh” 
(the re-growth of forest on an abandoned toungya or hill clearing) 
is quite as good as a completely stocked and well-tended high 
forest. Foresters, however, know that clean fellings should not be 
made on unstable lillsices subject to heavy rainfall, but that the 
system of © high fe rest” should be adopted, and the method of 
treatment be that known as “jardfuage” or selection — fellings. 
But the toungya cutter not only makes a clean felling as nearly 
as possible) but als) burns the cut material as completely as he 
can. Deep ravine: are formed on these clearings during: the rains, 
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and the silt canied down from them greatly increases the crosive 
action of the streams and their power of sweeping onward gravel 
and boulders, 

Thope that the facts recorded in the diaries which T quote 
below will convey a hint that torrents are likely to form and the 
rainfall to become irregular even in’ Lower Burma, if care is not 
taken to restrict the operations of toungya cutters. It isa question 
of whether they should be allowed to cause devastation, ruin, and 
death to suddenly overtake the inhabitants of the low lands and 
sterilise fertile lands which pay far more revenue to the State than 
do their own miserable “jhums.” 

RANGOON ; F. B, MANSON, 

January 1905. 
EXTRACT FROM THE DIARY OF THE DIVISIONAL FOREST OFFICER, 
SHWEGYIN, FROM IST TO 22ND AUGUST 1904. 

On the night of the 7th August unprecedented floods occurred 
in the Shwegyin Chaung (stream), lasting till the 9th. Monster 
trees, chiefly whitewood and thitkado (Cedre/a serrata) were brought 
down with all the bark completely peeled off A female rhinoceros, 
dead, was floated to Shwegyin, as well as cattle, fish, pigs, a bear, 
fowls, some hou-es, etc, The water was thick like pea-soup. It is 
quite evident that some large hill or hills have slipped down. No 
definite information has been received yet. 

The Divisional Forest Officer was written to on the 5th 
October 1904 and asked to submita report. The circle “thugyi” 
was sent to investigate and report. He reported to the effect that 
on the roth Au. tst heavy rain at the headwaters of the Madama 
Chaung caused 2 big flood, which washed away all the houses and 
property on its banks. Big landslips occurred in the Thabanhlaing, 
Mayet, Maikah. IIteela, Maikade, Hlaypha and Hteephodoe 
hills. Seven he ises in the Htecla village were destroyed, but no 
one was killed. Taungyas and gardens were destroyed and many 
trees, eg, Yhitpyu, Taungkathit (2rpchrina stricta), Yhitkado, 
Kywedanyin (Crmosta robusta) and other species. The landslips 
are supposed to have been caused by the heavy rain coupled with 
springs which had started along the sides of the hills, 
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The area was visited by the Divisional Officer (Mr. Rorie) 
in company with the ‘lownship Officer (Mr. Shircore) carly in 
December, as the villagers who had suffered had applied for a 
remission of revenue. Vir, Rorie’s diary for the week ending 
Lith December—entry for 7th to oth —gives a detailed description 
of the Jandslips. According to Mr. Rorie, the landslips scem to 
be confined to the Shwezyin River drainage (de map); those in 
the drainage of its feeder, the Madama Chaung, are too numerous to 
be counted, These slips are on the steep slopes on both sides of 
small ravines on the side. of the hills, The soil on the highest hills 
is generally a white, coar-e, gravelly sand with a thin covering of 
humus, and containing boulders of all sizes. The rock formation is 
granitic and ofa sort which quickly disintegrates on exposure. The 
slips are mostly fan-shaped and usually about 30 yards wide at the 
base, though bigger ones vere also seen. The cause of the landslips, 
Mr. Rorie thinks, is the heavy rain aided no doubt by taungya 
cutting ; but in some cases slips-occurred where there were no 
taungyas, and in others the slips started some 300 yards above 
the taungyas. The Karcns state the rain was exceptional, and 
that springs appeared in many places on the hillsides. Although 
it is probable that many of these slips will increase in size during 
the next five years, the Divisional Officer does not advocate reser- 
vation as the villagers have no other land for taungya cultivation. 
EXTRACT FROM THE DIAKY OF W. G. COOPER, FSQ., EXTRA ASSISTANT 

CONSERVATOR OF FORESTS, WEST SALWEEN DIVISION, FOR THE WEEK 

ENDING 13TH AUGUST 1904. 

1oth.— Very heavy tain fell all night, and this morning as | 
was about to shift my camp to Zeebyoung, the Kyunpago Chaung 
began to rise. Ina short while the water came over the bank in 
asort of wave and continued to rise. ‘The temporary bamboo 
bridge over the stream was washed away, and before long a big 
zayat, the forester’s quarters, and some bazaar stalls were also 
washed away. Some of the property from these stalls was brought 
to the forest bungalow and kept under the house. The water 
continued to rise, and it was with some difficulty that | managed 
to take seme of my thins into the village; the rest had to Le feft in 
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the house. [twas found that the water had risen a foot and a half 
inside the house, The total rise of the river was about 17 feet above 
the average water level. YUhe Karens tel) me that this is about 
the biggest flood they have ever had. The latrine and cock-house 
attached to the bungalow were also washed away, and some of 
my things drifted oat of the house and were found in the jungle 
close by. Th. bazaar people jost al) they had. Before the river 
rose so rapidl there was a distant sound of thunder or of rolling 


stones, and some said that there was a Jandslip higher up the 
stream. 


MISCELLANEA. 


PIONEERS OF INDIAN FORESTRY. 
OR. VUGH CLEGHORN’S SERVICES TO INDIAN FORESTRY. 


By Sir DierrRicH BRANDIS, KC 


ny BARB, 

I have read with great pleasure the notices which haye lately 
appeared in the fadian Ferester of the Pioneers of Indian 
Forestry, and it has occurred to me that some of my young friends 
may like to read what [ wrote ta 1899 (Transactions of the Royal 
Scottish Arboricultural Society, X1]—87) regarding my fate friend 
Dr. Cleghorn. 


Kew: D. Beannts. 
December 134. 


Since forestry is now recognised as an important business in 
India; since if has became possible, by means of protection, and 
chiefly by means of protection against the annual ravages of firé, 
to convert the poor jungles of olden days into dense, well-stocked 
and productive torests, whic yield a large and steadily increasing 
revenue—aud mainly since experience has shown that Forest 
Conservancy, instead of doing harm to the people of India, pro- 
motes theit well-being, and is a blessing to them and their country 
—the question has, naturally, often been asked and discussed, in 
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which part of the British Indian Empire was) Forest Conservancy 
first started ? 

In the beginning of the nineteeth century the Government 
of Bombay established a timber agency on the western coast of 
the Peninsula, in order to secure a permanent supply of teak 
timber for the Government dockyards at Bombay. In 1847 Dy. 
Gibson was appointed Conservator of Forests in Bombay, and ever 
since that time attempts have been made, with more or less success, 
not only to work the Government forests of that Presidency, but 
also to secure their maintenance, to protect and te improve 
them. 

Soon after Tenasserim had hecome British territory in 1826, 
repeated, but at that time mostly ineffectual, attempts were made 
to effect the protection of the teak forests in that Province. 

In the Presidency of Maclras, Mr. Conolly, the Collector of 
Malabar, commenced (1843) planting teak on a large scale at 
Nilambur, and this was the beginning of those famous plantations 
which have since heen steadily extended by the Madras Forest 
Department, and which are now reported to cover 3,500 acres.* 

The object of the present paper is not to decide the question 
whether Madras or Bombay may claim the honour of having first 
started Forest Conservancy in India, but to set forth the share 
which Dr, Cleghorn has had in this business ; and hence it will be 
necessary to review somewhat more fully what was done in this 
respect in the Madras Presidency, where Dr. Cleghorn commenced 
his Jabours, 

In May 1847 Captein Frederick Conyers Cotton (Major- 
General and Companion of the Star of Indiat) reported to the 
Government of Madras on the teak in the Anamalai Hills, and 
asked for the services of an officer to explore the forests. The 
sanction of the Government of India having been obtained to this 
proposal, Licutenant James Michael (now Major-General and 
Companion of the Star of India) was appointed in June 1848. 


* Over 1,800 acres have been added to the area of the plantations since 1890. — 
Hon. Ep, 
tHe died in 1got —see Zauian Forester, XXVIUM, 243 
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In August 184), the Court of Directors called for reports on the 
results of Lieutenant Michael's work, The terms of the despatch 
are well worth recording, as evidence of the just views entertained 
at that time b the Court of Directors. They wrote: ” We trust 
that effectual measures will be taken for its conservation (of the 
Anamalai Forc st}, so as to protect it from the serious injury which 
other forests have sustained.” 

Captain (Cotton then submitted a report on the operations of 
felling and converting teak, the making of a road across the hills, 
and the settlement of the Colengode and Cochin boundaries. He 


also reported the number of good teak trees standing— 


Jn the Cochin dispatert territory aor ay 107,000 Irees, 

Tn the Colengo le a ive a ie 28,000 ,, 

In the Government territory wie ws ve 61,7oo: 
Total ws $96,700, 


Minutes were written on the subject by Mr. D. Elliot, Member 
of Council, and by the Governor, Sir H, Pottinger, and in February 
1850 the Government sanctioned Lieutenant Michael’s services 
being retained In February 1851 he was sent to Moulmein to 
learn the methods of dealing with heavy timber, in December 1853 
to the Nanarce Forests, and in 1854 he was formally appointed 
Superintendent of the Anamalai Forests. The published reports 
{selections frora Madras Records No. V. of 1855) deal only with 
timber and roads, and there is no reference to conservancy. 
Lieutenant Michael, however, did more than this—he brought about 
the lease of valitable teak forests from the Nambadi of Colengode, 
and he started a system of clearing teak seedlings, and voung 
teak trees, of dry Jeaves and other inflammable matter in the 
forests, So as to protect them against injury by the annual fires of 
the diy season. 

In 1856 Lieutenant Michael went on leavesgod Captain later 
Generali Douglis Hamilton was appointed in his place. He was 
in charge of the Anamalai Forests’ for several years, and at a later 
date --after a regular Forest Department for the whole Presidency 
had been organ-sed Captain Hamilton was succeeded by Lieu- 
tenant (now Colonel) Beddome. 
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About the time that Captain Cotton first drew attention to the 
Anamalai Forests, Dr. Cleghorn was stationed as an Assistant 
Surgeon at Shimoga, 1 the Nuggur Division of Mysore. Being 
interested in botany uid a keen observer, fe remarked the 
wholesale destruction of forests in that district, chiefly through 
“Kumri” cultivation, It was mainly through his representations 
that the attention of Sir Mark Cubbon, then Commissioner of 
Mysore, and of Colonel Onslow, the Superintendent of the Nuggur 
Division of that State, was drawn to the necessity of Forest 
Conservancy. Dr. Cle: harn’s name is mentioned in a Report on 
the Conservation of Forests, which the last-named officer submitted 
to the Commissioner in May 1847." — [In consequence of this report 
and of Dr. Cleghorn’s representations, Kumri cultivation was 
stopped in the greater part of Mysere and Ceorg; and in 1868) 
while on a tour of im: pection through these districts, the writer of 
this paper had the satisfaction of seeing large tracts of country 
clothed with well-stocked young forests, which had grown up on 
the old Kumri clearings. 

In 1850, the British Association for the Advancement of 
Science, at their Edinburgh meeting appointed a Committee to 
consider the probable « ffects, in an economical and physical point 
of view, of the destruction of tropical forests. The report was 
drawn up by Dr. Clechorn, and was submitted to the Association, 
which assembled at Ipswich in 1851. The other members of the 
Committee were: Professor Forbes Royle, Captain R. Baird 
Smith, and Captain (now Licutenant-General) Sir Richard Strachey. 
The report gave an exhaustive review of the question as it then 
stood, and as far as it related to India, and it contributed much to 
induce influential members of the Government in India and at Home 
seriously to consider the necessity of organising systematic measures 
of Forest Conservancy in India. 

In the Bengal Presidency it was Lord Dalhousie himself who, 
as Governor-General of India, carried through effective measures for 
the conservation of forests, chiefly in the newly-acquired Province 


* Repert of the Twerty-First Meeting of the British Association held at Ipswich 
in July 1851, p. 83. 
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of Peguy while in’ VWadras Lord Harris took steps in’ the same 
direction. In August 1886, Dr. Cleghorn submitted a report to the 
Government of Madras, containing proposals for establishing Forest 
Cons 
of India for sanetion, whieh wa 
Toth December 1855, Dr, Cleghorn was appointed Conservator of 
Forests in the Presidency of Madras. Au aceaunt of the work 
accomplished during the first five years of his tenure of this 
appointment is cont uned in three general reports and other official 


faney. “These proposals were sent up to the Government 


accorded in November ; and onthe 


documents, which, with other important unofficial papers, will be 
found in a little book entitled /orests and Gardens of South 
fnidia, published by Dr. Cleghorn in 1861, when compelled to come 
home on. sick leave This book has done much to promote Forest 
Conservancy in India, The reader must not expect to find in’ it 
the record of a complete and scientific system of forest adininistra- 
tion, the introduction of which, under the circumstances at that 
time, would not hase been feasible. But the recard of the work 
accomplished by lor, Cleghorn during this period shows that he 
directed his attention to such matters as called for immediate 
action, and that his secommendations in regard theretu were in 
the right direction, Ife justly laid great stress upon the necessity 
of acquiring a goad | nowledge of the principal trees and shrubs, 
as well as of the climate, soil, and forest growth in the different 
forest tracts ; he arranged for the supply of timber, charcoal, and 
firewood ; and in regurd to the protection of the forests, he studied 
the chief sources of injury, indiscriminate cutting, fires, and Kumri 
cultivation, The resalt of his persistent representations was that, 
by an order of May 1860, the Government of Madras prohibited 
Kumri cultivation in Government forests withent previous per- 
mission, and directed that this permission sboukt be given spar- 
ingly, and never for spots in the timber forests. Dr. Cleghorn 


had thus accomplished for the Madras Presidency the same result 
which, thirteen years previously, he had helped to bring about in 
Mysore, and in both cases the result accomplished through his 
persistent representations has been most beneficial for the country 
and its inhabitants. Or. Cleghorn was able to carry his point in 
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this matter, because he was known to be a true friend of the 
natives ; he entertained frelings of warm sympathy towards them, 
and had made himself familiar with their mode of life and system 
of husbandry. As a med cal man his name was widely known, 
and he had acquired mu :h influence among the native population, 
When urging the disconti mance of Kumri cultivation in| Madras 
ashe had previously urged in Mysore, he knew that he was 
proposing measures which in the end would be highly beneficial 
for the people themselve. Dr. Cleghorn’s single-minded desire to 
promiute the welfare of Use people was known to those who at that 
time were in influential! positions in Madras, and the confidence 
which they placed in hire was the secret of his success in this 
important matter, 

At alater period Kumri was unfortunately again permitted 
in Mysore, and in Madras the beneficial effect of the order of 
1860 has subsequently te a great extent been rendered nugatory 
by the tendency, which fr some time prevailed in that Presidency, 
to regard as private pro erty a large portion of the forest lands, 
particularly in South Kanara, that had formerly been considered 
to be the property of Government. These subsequent mistakes, 
though they have do:e great injury to the country and its 
inhabitants, do not in any way diminish Dr. Cleghorn’s  para- 
mount imerit in this imatter. He paid great attention to a 
proper arrangement of ¢ uttings, so as to secure the maintenance 
and promote the natural reproduction of the forests. Under his 
direction numerous new plantations were established, while exist- 
ing plantations were niaintained and extended. Establishments 
for the protection and proper management of the forests were 
organised in all district... The time had not yet come for compre- 
hensive forest legislation, but local rules were issued by Government 
on his recommendation which for the time being were sufficient. 

On Dr. Cleghorn’s return to India in November 1861, he was 
directed by the Governor-General in Council to proceed from 
Madras to the Punjab, in order to examine the forests in the 
_ Western Himalaya, with a view to obtain reliable information 
regarding the timber resources of that Province, and to institute 
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a systematic plan of conservaney and management. ‘The explora- 
tion of the forests in the hills occupied the summer months of 
1862 and 1863, while the winter months were devoted to the 
inspection of timber depéts, brushwood tracts of the plains and 
the preliminary arrangements necessary for the formation of the 
Department. ffs Report on the Forests of the Punjab and the 
Western Himala:a, which was published in 1864, sets forth the 
results of his work, and has been of great value in facilitating the 
organisation of firest administration in that Province and in those 
Native Sates of the Western Himalaya where it was possible, by 
means of leases, t> obtain the control of the forests, His work 
received from the Lieutenant-Governor of the Punjab great praise, 
and the Governor-General in Council expressed his concurrence in 
the high estimation entertained by the Punjab Government of his 


services, 

Meanwhile :in October 1862) the writer of the present paper 
had been stunm ned from Burma, where he had been in charge 
of the forests sirce January 1856, to advise the Government of 
India in the gereral organisation of Forest business. On_ his 
recommendation, Dr. Cleghorn was associated with him on the Ist 
January 1864, and remained in that capacity attached to the 
Government of hidia until st March 1865. Previously, in August 
1863, these two o'ficers had drawn up a joint memorandum, which 
was sent to the Government of Madras, and which urged the 
necessity of earl demarcation of the Government and village 
forests in the Madras Presidency. These proposals were not, 
however, at that time approved by the Madras Government, and 
it may here be added that, in spite of the persistent representa- 
tions subsequent], made on the same subject by the Government 
of India, no adeqnate action was taken in Madras towards effecting 
a separation of the various rights and interests in the public forests 
and waste lands u itil the Madras Forest Act was passed in 1882. 

In April 186¢, while the writer of the present paper was on 
leave in Europe, Dr. Cleghorn was appointed to officiate as In- 
spector-General of Forests until April 1867, when the thanks of 
the Government of India were conveyed to. Dr. Cleghorn for his 
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long and successful labours in the cause of Forest Conservancy in 
India. On his return to Madras, he resumed his work in’ that 
Presidency with his former zeal and industry. ‘That, neverthe- 
less, during that period much less progress was made in the forests 
of Madras than in those of other Provinces of the Empire was 
due to the views of the Government of Madras 


time began to manifest themselves. 


which at that 
Dr. Cleghorn retired from 
the service in 1870, but has since been employed every year at 


the India Office as a confilential adviser to assist’ Her Majesty's 
Secretary of State in the selection of candidates for the Imperial 
Forest Service. 

When Dr. Cleghorn liid the foundation of an effective system 
of Forest Conservancy in Mysore and Madras, Forestry was very 
little known in India, A commencement had been made in several 


places, but Dr. Cleghorn was the first to carry out conservancy 


His aims were large and com- 
prehensive, but the single-minded devotion to the task which he 
had set himself gained the confidence of many who might other- 
wise have been hostile to the new measures advocated by him. 
A public resolution by the Government of India, of toth January 
1865,* justly designated him as the founder of Forest Conservancy 
in India, and added—* His long services from the first organisa- 
tion of forest manageuent in Madras have without question 
greatly conduced to the public good in this branch of the adminis- 
tration; and in the Punjab also 


measures on an extensive scale. 


Dr. Cleghorn’s labours have 
prepared the way for the establishment of an efficient system of 
conservancy and workin: the forests of that Province.” 

Since Dr. Cleghorn’: retirement from the Indian Service, he 
has done much for the promotion of Forestry in Great Britain, 
particularly through the Royal Scottish Arboricultural Society, of 
which he became a Men ber in 1865, and of which he has been 
President on two oceasions—from (872) to 


i874, and from 1883 
to 1886. It was in a great measure due to his exertions that the 


International Forestry Exhibition of 1884 was held with such 
marked success at Edinburgh 


* Parliamentary Return av Forest Conservaac 


y, Part 1, India, 1871p. 95 
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SCIENTIFIC PAPERS. 


A FURTHER NOTE ON THE PRESERVATION OF BAMBOOS 
FROM THE ATVACKS OF THE BAMBOO BEETLES 
OR SHO'T-BORERS., 
In the Appendis Series of the /ndéan Forester [xxix—12, 
(1903)]* some notes were given upon the life-history of one of the 


, 


minute bamboo beetles or ‘shot-borers’ as they have been popularly 
called, and the question of the preservation of the bamboo from 
their attacks was discussed, The effects of the latter are well 
known. The insects tunnel into the stem and reduce its wood-struc- 


ture to powder. It is some years now since Mons. P. Lesne of 


the Paris Museum, at the request of the authorities of the Indian 
Museum in Calcutta, examined sets of specimens of these beetles 
sent home to him, Mons. Lesne reported that the smaller of the 
two beetles received was a widespread insect known as Dénoderus 
minutus, the second of the two a species unknown to Science, which 
he named DP. pédifrons. Up to the year 1903 it was gencrally sup- 
posed that these two leetles worked in company, and that they 
were to be found distributed throughout India 

AMthough the rescurches which are being instituted into the 
life-histories, habits and distribution of the two species are by no 
means complete, it has been shown in the note to which allusion 
has been made above that the bectle almost invariably) if not 
invariably, responsible for the riddling of bamboos in Caleutta 
(and possibly to the south throughout the Madras Presidency) is 


D. minutus, whilst its confrére D. p7défrons would appear to confine 
itself to Upper India. } 
A series of experiments and observations were conducted at 


‘ shot-borer,’ 
tindian Musenm Notes. 1, 43; TH, 123; 17V, #35; V, 166. Inj. Ins. Ind, For, 


D. 42. 
+ Vide Depart. Not. Ins. wh. aff. For. No. 2, 168 
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(as fully detailed in the note in the Appendix Series) with a view 
to ascertaining whether it was possible by impregnating or soaking 
the hambon with some preservative material to protect it from the 
shot-borer’s attacks. It may be mentioned that incidentally, in 
the course of these experiments, a large amount of information 
was obtained on the fife-history of D2. mévatus and of the reasons 
which lead to its being such a pest within the area of its 
depredations. 

The bamboos experimented with were some from a lot received 
at the Government Telegraph Workshops in Calcutta from 
Northern India. They had been cut the cold weather of 
1902-03. As already explained in the previous note, these 
bamboos were to be converted into field telegraph posts, and in 
the hope of giving them some protection against the shot-bocer 
pext they were subjected to a series of soakings in water, copper 
sulphate and Rangoou oil, For over eight months untreated 
bamboos and those treated with one or more of the above solu 
tions were kept under close observation, all the Jengths  ex- 
perimented with having been reccived direct from the Worksheps, 
chosen at haphazard by the Superintendent. As a result of the 
carefully recorded observations throughout this period it was proved 
that the untreated bambeos were invariably attacked by the 
shot-borer, D. veinutas, within a couple of months, 7 ¢, between 
March and May ; that soakings in water alone or water followed 
by immersion in the copper sulphate solution were equally 
innoxious to the beetles; bur that those bamboos which had 
proceeded the stage further and had been soaked in the Rangoon 
oif were immune from subsequent attack by the pest. Tt was 
shown that the insect passes through mo less than five generations 
in the year, different swarms of adult individuals appearing in 
April, June, July, September and October, and that the attacks of 
one or more of these generations with those of their resultant grubs 
would ordinarily have reduced the bamboos, if untreated, to 
powder ; it was therefore held to have been proved as a result of 
the experiments that the lite of the bamboo had been lengthened 
by at least a year as a direct result of the impregnation. 
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It has since been possible to trace the history of these treated 
bamboos, all of which were converted into field telegraph posts, 
a stage further in ‘heir career, aud the evidence that has been 
obtained both by the use of the pests in the field and, equally: 
important, by thei storage in an open shed without any special 
protection being aff rded te them in the Workshop yard points 


to the wonderful efficacy of the oi! treatment. It is the purpose 
of this supplement iny note to give publicity to this fact, firstly, 
owing te numerous enquiries as to the necessary treatment to be 


given to the hamboos, having been received from the Public Works 
Department, and, -ccondly, because the oil treatment for the 


preservation of bamboos may be said to have now passed the 


rubicon of the ‘Experimental Stage’ and to have reached the arena 
of practical utility. 

To go back to the bamboos converted in 1903, Some of them 
were sent up that year for service with the Tibet Mission. They 
were returned to store in Calcutta about the beginning of the pre- 
sent year, and Mr L Truniger, C. 1, who was in charge of the 
Field Telegraph wit the Mission, has stated that they had fally 
answered expectati ns, Seme of these retumed posts were 
inspected by the weiter in the yard at Calcutta towards the end 
of March last. Although it was two and a half years since they 
s of Upper India and close upon two years 


were cut in’ the fores 
since they were treated with the ol, they showed no trace of attacks 
by the Pinoderus |ecetle. It may be contended, and justly, that 
throughout 1904 the ic posts had been at an altitude greatly above 
that at which either of the shot-borer beetles could, or do, live. 
and that they were thus safe from their attacks. This was so, but 


the same argument does not hold good when we come to consider 


those converted baniaces whieh remained throughout the year in 
store in Caleutta. 3.0 inspection of these has shown that they have 
remained equally in mune from the pest. Most are aware how 
short is the life, economically, of the bamboo after it has been cut, 
and many know the cifficulties which stand in the path of the lance, 
the tent-pegging and hog-spear purveyor. The results that have 
attended the treatmet t of the 9,000 bamboos in 1993 are well worthy 
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of the consideration of these latter, for on present observations it has 
been shown that the imyregnation with the oil leaves the bamboo 
strong and serviceable tivo and a half years after it has been cut. 
Arrangements have been made to keep some of these posts under 
continuous observation with the object of ascertaining the longevity 
to which the treatment enables them to attain. That the Telegraph 
Department has the fullest confidence in adiscovery the full credit 
of which chiefly belong to it, is borne out by the fact that an addi- 
tional 30,000 bamboos . re at the time of writing being put through 
the treatment and converted into ficid telegraph posts. It may be 
stated that the recomnendations of the previous note are being 
followed, the bamboos being first soaked in water for five days 
(this is very necessars for reasons previously given), allowed to 
dry for several days, and then re-soaked in the Rangoon oit (crude 
petroleum), this latter, 1 used in the Workshops, having the con- 
sistency of treacle. 

That the use of the bamboo as a field telegraph and_ tele- 
phone post has a great future before it has been proved by the 
Japanese in the present campaign. The followiug note upen the 
subject appeared recently in the Pyoweer* : “Every general of 
brigade in the field is ‘at the end of a wire’ which his divisional 
commander controls aid the generals of divisions are in touch by 
telegraph or telephone with the corps commander. The cngincers 
run wires after the colvimns with marvellous rapidity, Firing is heard 
somewhere at the front. A detachment of engineers emerges from 
headquarters, pack ponies carrying bundles of light bamboo poles, 
while coolies and carts follow them with coils of slender copper 
wire, The poles, which have pointed ends, are quickly planted, the 
wire spreads out as fast as men can uncoil it, and a field telephone 
is at work.” As having a bearing upon the experiments and results 
attained in India, Mr. Y. Hara, Chief of the Japanese Forest Bureau, 
was addressed with the object: of ascertaining whether the bamboo 
field posts used by his countrymen were subjected to any treat- 
ment. His reply would seem to show that in this matter Japan 


is in the position occupied by India before the discovery of the 
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oi] treatment. He wrote: “Tn answer to your enquiries with regard 
to @ protection of our bamboos, | would state that although the 
method in preserving bamboos in the field is not well known, there 
are three proce: ses of treatment generally adopted by our people— 

(1) The season of cutting—September and October. 

(2) The f unigation in sulphur. 

(3) Application of both of these processes.” 


E. P. STEBBING. 


ORIGINAL ARTICLES. 


FORESTRY EDUCATION IN THE UNITED STATES, 
BY G. THEWIttT MYERS, A FY 
SXVERT, U.S. BUREAU OF FORESTRY, 

During a recent tour of India, I have been particularly 
impressed by the similarity of many of its forest problems to 
those of the United States. It is clear to any forester visiting 
the two countrics that in spite of the difference in the species of 
trees composing the forests the methods of sylviculture used in 
India are directly applicable to many sections of the United 
States. The har-dling of the spruce and deordar of the hills is 
far more instruct:ve to the American forester who is interested in 
the coniferous forests of the North-Kastern States and the Western 
mountains than the forests of the Alps. In the same way no 
European forest would help the American in handling the long-leaf 
pine of Georgia as much as the long-leaf areas of Northern India. 

It is of greater value to us to study how others have worked 
under conditions similar to ours at the present day than to study 
forests which have been under management for a century. The 
same is trucof the work of organisation, preparation of working 
plans, methods of nspection and control, and fire protection, What 
I have said of the similarity between the problems im India and 
Aimerica is likewise true of forest education. Phe question of 


training officers of the superior service is specially prominent in 
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India at this time, on account of the abandonment of the Coope 
Hill College and the establishment ofa Department of Forestry at 
Oxford, What is being dene in America in’ technical education 
may therefore be of interes) to the readers of the fadéan lorester. 
A great deal has been written in the newspapers of different 
countries about the cnornous saw mills of America, the large 
scale on which lumbering operations are conducted, the immense 
waste through fire, the loss by timber-stealing, the injury to the 


forests by grazing, and se forth, An impression bas thus been 


created that the forest con litions of the United States are as bad 
as any in the world. Unt I very recently, this charge was justified, 
and as yet we have made only a small beginning. But during the 
advance in 
forestry than any other n-tion in double thatlenprh of time. Ten 


last ten years, the United States has made a greater 


years ago, the Federal Government had a small division of forestry 


under the Department of Agriculture, for which an annual appro- 


priation of some 25,000 dollars was made. This division was 


engaged altogether in the work of research and a propagandism. 


There were no Federal reserves, although several national parks 
had been established to preserve natural scenery in the mountains 
ofthe west. At that time there were only half a dozen trained 
foresters in the countrys; no forest schools, practically no furest 
literature, and relatively (ttle public interest in the subject. 

To-day the Federal ‘eserves in addition to the national parks 
amount to over sixty million acres, and many million acres are 
under consideration for reserves. “The Federal Government is naw 
spending ammually about three-quarters of a million dollars for 
adininistration, protectio 1 of reserves, and in research work.* The 


States individually have also begun to establish reserves, among 


* Unfortunately, the forest work of the Federal Government at present is divided 
among three diferent departy cuts, and the administration of all the public lands has 
ahyays been under the geaeral and ollice of the Department of the Interior, The forest 
reserves are therefore admiviat: red by that Department, The Geological Survey, also 
in the Department of the Ente int, has had charge of the survey, mapping, and demare 
cation of the reserves, and inc nection with this work has carricd on reconnaiss 


nee 
examinations of the forest. “Th: work of research, the study of growth, the eflects of 
fire, and grazing, aud similar » sieutific work, fall naturally to the scientific department 


of the Government, namely, th: Department of Agriculuwe, Under this Department 
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which is New York with 1} million acres, Pennsylvania with 


several hundred thousand acres, and other States, notably Michi- 
gan, Minnesota, Connecticut, and Massachussets, cach with a 
micleus for State re-erves. These State reserves show the serious 
interest now taken in forestry in various parts of the country as 


these reserves have been established under the nec 


sity of buying 
the lands from private owners. There is likewise a good prospect 
for a large Federal reserve in the Southern Appalachian Moun- 
tains which will hove to be purchased atan expense of about ten 
million dollars, Acout twelve States now employ the State 
Forest Officers to acininister the State Jands and to create public 
sentiment. State vork has been considerably retarded by the 
disinclination of the State Governments to adequately pay their 
Forest Officers and to appoint men of proper training, 

There isa Natonal Forest Association which has a rapidly 
increasing member: hip, now numbering some three thousand 
mernbers, iicluding foresters, lanbermen, owners of luge estates, 
and yame-preserves cte. In fact, the membership includes men 
and women of all sorts and conditions in all parts of the coumtry 
who are interested in bringing before the people the great advan- 
tages which will accrue to our national welfare, if we accept the 


opportunity afforded by the newness of the country, to take hold 
of sound principles of forestry at an carly period in our history. 
A National Congress ts held anuually under the auspices of the 
National Forestry Association at which papers are read, current 
questions discussed ima more or less popular way, and resolutions 
passed upon point: that affect the proper use of forests. At this 
winter mecting thee are invited to be present men interested in 


various occupations dfected by forests, such as lumbering, grazing, 


iathe Be 


uoof Forest, which ix now engaged chiefly in work of research, in 


advising the land office in tec! 


ical forest matters, in assisting private owners by 


personal advice, in co-op-rating with the several States in developing their forest 


policies, and so forth, Thi- dividing up of the Federal forest work bas ted to great confus 


sion and waste of energy? A strong effort is being made to consolidate under the 
Department of Agriculture all Federal forest work, As soon as this is aceomplished 
the administrative servicers may be rapidly developed by Mr. Pinchot, Chief of the 


Bureau of Forestry. who his under him a strong staf of trained foresters. 
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irrigation, wood-pulp manafi.cture, mining, and so forth. Besides 
the regular business of the Association, one day is given up to the 


discussion of questions affecting cach of these industri A suim- 


mer meeting is also held which is confined to forestry alone. St 
is expected that these conferences will be of great value in diffusing 
a correct knowledge of what forestry aims to accomplish and in 
showing the foresters thems: lves what opposition they will have to 
face. Thereis a Society of \merican Foresters whose membership 
is limited to those who have accomplished some work of import- 
ance Lo forestry, This Club’s headquarters are in Washington, 
where bi-weekly meetings are held for the discussion of technical 


matters. An election to membership in this Society is a  distine- 
tion, although little is known of it ontside of the profession. 
There are also numerous State Forestry Associations whose objects 
are the same as those oF the National Forestry Association, 

The National Association has an official organ known as 
Forestry and irrigation formerly The Forester’. his periodical 
is published quarterly at Washington and contains some articles 
of a technical nature, but for the most part its character is that of 
a popular magazine. 

As in the early stage the development of forestry is still 
governed by the supply of trained men, officers in the Indian 
service will readily sce how quickly, in a country like the United 
States, a small number of trained men is swallowed up and lost in 
the vast amount of work tobe done and the rapid development 
of new branches of work. Step by step with this devclopment 
and broadening of scope, a distinetly dlmerican profession of 
forestry has appeared, and i! has become evident that men who have 
had only European trainin: are not competent to fill) the positions 
now opening in the United States. At the present time such men 
cannot pass the Civil Service Examinations for eligibility to the 
Bureau of Forestry with ut the addition of a field training in the 
United States 
the rapid raising of the standard for these eligible lists, which in 
tura is due to the establishment of American technical forest 


This is a very recent condition of affairs due to 


schools. 
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Up to 1898 it is safe to say that the prospective forest’ student 
would have been advised on all sides to go to Europe, probably to 
Germany, and, what is more, to stay there from one to two’ years 
according to previous knowledge of the language, Wen to return 
to the United States and begin practical work in the Government 
service. At present sounder advice would be that he should first 
study at an American school and then go to Hurope for a stay of 
two to five months «ccording to the time at his disposal. As for 
the best country for an American to visit, this depends primarily 
on whether the student knows French or German. Beyond this 
the relative value of French and German is a point open to 
discussion, into which Iwill not enter, The point | wish to make 
is thatin the course of the past five years the standard of forestry 
education has so changed in the United States that now the home 
school training is the essential thing and the European trip is at 
most only supplementary, and it seems probable that the near 
future will 


astill further change in the same direction. Formerly, 
the European training was supplemented by various sorts of 
instruction and practise at home, and it was not until 1808 that 
the opening of a Forestry Department at the University of the 
State of New York (© Cornell”) and of the Yale Forest School two 
years later made it pr ssible for the prospective forester to begin 
his professional training at home, That home schools of forestry 
were demanded is sufciently shown by the increase in the enrol- 
ment at the Yale Scliool from seven in 1900 to sixty) or more 
during the current year, That a home training is the best for 
practical work scems vvident if one considers how peculiarly: its 
own are the forest problems of any country, when viewed in the 
broadest sense. Of course, there are certain sciences whose prin- 
ciples are universally applicable, such as structural botany and 
morphology, mathem: tics, entomology and gevlogy, and to a cer- 
tain extent the art of -viviculture a» well, but all: these form only 
a fraction of what eve-y practising forester must know, On the 
other hand, how can i.ay man land much less a boy fresh from 
school or college) learn in Germany the problems of transport 
which he must face in ‘he United States, or learn toé estimate or 
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“cruise” standing timber ar learn to cope with the complexities of 
land tenure and labour problems in British India ? Needless to sav 
a foreign country is not the place to learn forest botany or the 
peculiaritics of the people with whom he is to deal. This last 
point is one of vast importance inthe United States ; the forester 
must not only learn to deal with the kinds of men who will be 
his future superiors and subordinates, but he must also have a clear 
comprehension of the view-point of Jumbermen, farmers, cattle- 
men and sheep-men, railroad managers and wealthy landoy ners. 
Most of all, why should a man who is to practise éxtensive, or 
perhaps even rudimentary, forestry Jearn his profession in a country 
where a thick population, a large peasant cl 


4a paternal form of 
Government, and a long -ettled forest administration give the key 
to the instruction which he will reccive and the principles which 
willundertic his forestry »2nse 2? How is one to learn constructive 
forestry in a country where forestry work is administrative 
routine? To bk surc, mech of the forestry work in the United 
States will eventually be administrative in the service of the 
Bederal Government. in that of the individual States, or large 
corporate or private holdings. Now, however, the bulk of work lies 
in) developing and enceuraging public sentiment in favour of 
ry data 


forestry, and in research work which shall furnish neces 
for proper adininistration when the country is ready for it. The 
extent and cliversity of the necessary research work can be appre- 
ciated only by those who have a clear idea of what there is to be 
learnt in a large and rapidly advancing country whose forest 
products stand fourth in value in her entire commerce. 

Instruction in forest: y likewise forms a continually broadening 
field of work, but this insiruction must differ as widely from that of 
the best of Furopean sch sols as does the practice in a country: where 
systematic working plans are only beginning to be known. Three 
kinds of schools are needed to give three separate kinds of training. 
First, there must be a national (not necessarily a Government? 
school which shall serve primarily as a feeder for the Federal service. 
This service in the oj inion of its head, Mr. Pinchot, will, in the 
future, as it has in the ; ast, make greater and. greater demands for 
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first class men, [It must have men who are able and willing to do 
work with thei hands and legs as well as with their heads, ‘This 
does not mean -imply that they must have a reasonable amount of 
herve and end rance but also the willingness and ability to feil 


their own trees for stem-analysis or to cook their own food and 


tend their own horses, if need be. ‘They must be men of 
sufficiently broad education to take up work in new branches and 
in new regions, 1o weigh future advantages and disadvantages, and 
to adapt thems -lves to conditions as they find them, unbound by 
any habit of st creotyped procedure, men who ean use their own 
ingenuity to solve questions for which there is no precedent to 
aid them. 

Second, there must soon be local schools in the different parts 
of the country where the forestry of the locality, as it develops, 
may be taught t men who cannot enter the national school, 


No 


torms, at the Universi ies of Maine, 


—Such seb: ols have already begun to appear in more ov less rudimentary 


alifornia, Nebraska, and elsewhere 


Third, there will soon be a need for a school for Forest 


Rangers ; such a school may in many ways be compared to the 


one at) Dehra Tian for the men of the Indian Provineial Service. 
It will readily be seen that of these three, what [ have called a 
National School is the one first needed. Before speaking of the 
probable future development of such a school, it may be well briefly 
to review these witch we have. To shall only mention one of 
the many institut ons where the best of instruction may be had in 
the underlying sciences. At the Arnold Arboretum, a part of 
Harvard University, are two men whose names are well known in 
American forestiy, Professors C. S. Sargent and J. Go Jack, 
and who have given their first instruction to some of the best 
known foresters of America, 

Nore In the fall of 1993 forest instruction was begun in the Under-graduate 
Department of Harvar University under Mr. R, T. Fisher, a graduate of the Yale 


School, 


The Cornell, School of Forestry was established as a part of 
the Under-graduste Department of the University of New York 
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at Ithaca in 1898. This school had two excellent instructors in 
Dr. BE. Fernow and Mr. I dibert Roth, and gave a most useful 
training leading to a Bachelor's Degree in Forestry, Unfortu- 
nately, the school was depen: ent upon an annual Appropriation 
from the New York State esi 


slature and was suspended in 1903, 
Dr, Fernow, its former Director, is now editing the Zorest Quarter], 
a periodical of scientific forest ‘y, with a staff of associate editors, 
which includes most of the prominent foresters of the country, 

Private instruction in’ furestry has been given since abont 
1807 by Dr. CAL Schenck at Biltmore, North Carolina, on the 
estate of Mr. George W. Vanderbilt. The course occupies one 
year, including a short Ewopean tour, and, on its completion, 
a certificate is given. Its usefulness is vouched for by an increas- 
ing number of students. 

At the present time, the Yale School of Forestry is easily 
the foremost in the United States. It gives the most thorough 
technical training requiring a Bachelor's Degree as a qualification 


for entys 


dee; it is the only one on a permanent endowed basis, and 
is by far the largest in the country. Professor Graves, the Director, 
is probably the best forester n the United States, and his work 
in organising the school is the best thing that has been done for 
American forestry during the past four vears, Through the 
generosity of Mr. Gifford Pir chot and his family, the school was 


opened in September 1goc,as a Graduate Departnent of the 


and hegan the year with Professor Graves and 
Assistant Professor Toumey as instructors in technical subjects, 
with the regular University facilities as auxiliaries, including such 
well-known scientists as Professor William J. Brewer. The  stu- 
dents numbered seven duri ¢ the first year, and the writer counts 
it a great honour to have been one of them. For this reason some 
allowance may be made by the reader for the following account of 
what the school has accomplished and hopes te do in the future. 

At present there are 3) odd students in each of the two classes. 
During the four years of the school’s existence, the faculty has had 
to face the above formidal Je increase in enrolment anda fire which 
necessitated the ce-mede ling of the building set apart by the 
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University for the school’s use, In spite of these things, however, 
the course has continually improved. There are two distinct 
bases for instruction —one in New Haven, where the University is 
located, and wher: the principal part of the laboratory and class- 
room work is con hicted ; the other at Milford, Pennsylvania, in a 
region well known for its white pine and hardwood timber. Here 
a considerable part of the forest work is carried on: cach plant is 
provided with lecture halls, library, reading-rooms, laboratories 
and so forth, The accompanying photographs will give an idea 
of the buildings and some of the rooms. As this is essentially a 
professional trainizg school, no student is admitted unless he has 
already received at some high grade collegiate institution a 
liberal education, including the study of mathematics, language, 
and natural science. The courses at Yale are, therefore, of a 
technical character, The graduates are often called upon to uo- 
dertake work of great responsibility immediately upon leaving 
the school, For example, several have received offers to teach 
in colleges giving courses in forestry, One has been sent to the 
Hawaiian Islands to take entire charge of the insular forests ; 
others have taken responsible commissions in charge of private 
estates. In nearly every case the graduates have at once taken up 
work which they could not have done without a thorough general 
education. The entering class meets at Milford in’ July, and 


spends len weeks it cainp doing forest work with Professor Graves 
ach morning the students mect far one of two hours of lectures, 
and the rest of the day is then spent in the forest. The students 
learn first to identi’y the trees impirically, the theoretical work 
of forest botany being taught later at New Haven, Thus 
consistently with the whole course of instruction, the student is 
taught to know sor iething of the trees as they grow in the forest 
before he is askel to stucly their botanical and sylvicultural 
character from tex'-books. The remainder of the summer term 
is occupied mainly in the study of sylviculture and forest mensu- 
ration, These subjects are likewise taught less from text-books 
than in the forest itself. One of the first tasks of the student is 
to learn to fella tree properly and to cut it into logs, so as to yield 
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the greatest measure of board: or other products ach student 
is required to make stem-analses of seventy-five to one hundred 
trees, ancl to determine their contents ; to construct tables of value, 
and form-factors 5 to make a -fudy of the rate of growth of a given 
species in diameter, height, and volume and to construct yield- 
tables. fe is not merely tot! how to estimate timber and study 
growth, but is required to do the work for himself tn botany. 
the student must be able to identify trees in the forest both in 
winter and ino summer; in seology, he must identify rocks in the 
field and make soil maps. Jn engineering he learns to make 
topographic maps with the transit and other instruments, and alse 
does quick map work, such as is done by Army Engineers. Tle 
must be able to fay out roads and trails ; his knowledge of lumbering 
is based on three weeks spem ina lumber camp in December of the 
senior year, and he is then re juired to make a complete report upon 
the methods in use in the reion in which he has chosen to spend his 
time. fu addition to this, most of the students spend the summer 
vacation at the end of the Junior vear in field work for the Govern- 
ment. During the course, couaplete working plans are made by small 
groups of students and h indreds of trees are planted by cach of 
them. Practise in’ thinnings, reproduction cuttings and other 
sylvicultural operations ars made upon the lands of several city 
water companies who have placed their forests under the manage- 
ment of the school, Space dves not permit a further description 
of the actual curriculum, bot eqough has been said to show that 
the underlying principle of instruction is in direct contrast to the 


method of long text-book work in Cheories and principles at the 


beginning of the course. Theory and principle must indeed be 
learnt, but it is believed af Vale that if they are taught first’ they 
cannot he sufficiently clos ly connected with actual forest work to 
make them of use to the student. Future changes in the course will 
probably be consistently in the direction of confining the work of 
the two years’ course st ll more strictly to technical forestry, 
Less and less of the time will be taken up with teaching such 
subjects as microscopic botany, entomology, zoology, geology, 
and se forth, as it becomes possible to demand in entrance 


ges ayant es 


* 


Plate XXVI. 


Part of the Summer Camp of the Yale Forest School, Milford, Peon. 
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requirements more and more of these subjects which can be obtained 
in collegiate courses. At the beginning of the school, such severe 
demands could not be made in requirements for admission, but 
the policy of the school is to take only those men who have al- 
ready had the greatest ‘possible amount of fundamental work, so 
that their entire twe years at Yale may be free for practice in such 


work as they will afterwards be called upon to do, 


THE WALIVAL TIMBER DEPOT. 


BY We. oA. TALBOT, LF 


Bombay Forest Officers, retired and in active service, as well as 
many readers ol the /adéan Forester will be interested to learn 
that the well-known [falival Timber Depot in North Kanara has 
been abolished, “Phe last sale of teak and jungle wood was held 
there a few weeks ago. The whole of the stock of timber was 
disposed of to the usual purchasers at excellent rates. Nearly three 
lakhs of rupees wore realized. In future the annual auction sale 


of teak exptoite t from the fine high timber organized forests of 


Supatin North Kanara will be held at Tawargatti on the Southern 
Mabratta Railwey line between Dharwar and Belgaum, where a 
new depot with brildings has been formed. The advantages of 
this location arc a considerably reduced lead from the forest 
blocks to be worked during the next 16 years, and the Railway 
sidings being in the depét itself, logs can be loaded in consequence 


directly on the wagons. It will be remembered that Haliyal was 


seven miles distance from Alnawar, the nearest stationon the Southern 
Mahratta Kailwas, and the timber had to be carted that distance 
and again reloaded on the trucks, aliyal has, however, the dis- 
tinct advantage of being the centre of a well-established timber 
trade and has facilities for purchasers which the new location does 
not possess. 

The Haliyal timber depét was established in 1865 by Colonel 
W. Peyton (then Captain Peyton}, a famous sportsman and 
excellent forester Conservator of the Southern Circle, Bombay 
Presidency, for the storage and sale of teak and other kinds of 
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timber, cut in the Supa livision of North Kanara. Fach year one 
to two lakhs of cupzes worth of wood were disposed of, principally 
to traders from Belgaum, Wubliand Dharwar. This material was 
afterwards retailed to people usually resident in the Southern 
Mahratta country. But as the fame of the excellent quality of the 
Kanara teak and the fir: condition of the logs was widespread the 
wood has frequently been exported to many places far outside 
the southern parts of India. The fogs are squared with the axe in 
the forests auc are dras ved part of the way from the forests by 
buffaloes or carted directly to the depdt. No clephants being 
used in the exploitation of these Supa forests the logs are never 
of very large scantling. When the trees are in easily accessible 


places the contractors sometimes bring in pieces of over two tons. 
The general average si-e of logs is about 3 khandies or three-fourth 


ton cach. The price o “teak Ras been steadily advancing of late 


years, anclas caiheay arch mining companies are extensive purchasers 
the bidding at the auctions jsusnally animated. Rupees 80a ton 
of 50 cub. ft. was the .verage of the last teak sale. This rate was, 
bowever, only about hulf of that obtained some time after the great 
American Civil War At that (1866) sale teak logs fetched as 
much as Rs. 180.a ter. The ryots were well off in those days. 


Colonel Peyton used to relate how a purchaser at this sale 


arrived in the depat carrving a heavy bag of cupees on his be 
After walking about and selecting his requirements he went up to 
Captain Peyton and throwing down his load of rupees with a 
sigh of relief said “saheb, [have selected such and such logs; 
take what you want ind give me back the remainder” —* Bancheso 
dev.” The Southern Mahratta ryots waxed rich in those days over 
the sale of their valua sle cotton, They were, however, usually thrift- 
less, some of them o ing so far as to fit their common cart wheels 
with silver tyres. “The period of prosperity soon turned into one of 
adversity, and many of these same ryots, who did not know how to 
spend their money a few years before, died miserably of starvation 
during the great famine of 1876-77. There were no sales of 
Kanara timber at [faliyal during those years, and the effects of 
this famine period ic fluenced adversely the value of timber for a 
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long time afterwards. Of late, however, the price of teak has great- 
ly advanced. 3everal of the large Railway Companies, Great 
Indian) Peninsi lar, Southern) Mahratta, ete, have become large 
purchasers of Haliyal teak, and as the supply is strictly limited by 
the conditions of the working plan, the increased demand for a 
limited qnantity of material has considerably enhanced the market 
rate of teak. 

The differences and merits of the two kinds of teak timber, 
vts., Malabar or Kanara and Burma or Moulmein, are well known 
to the readers of the Frdérne Morester, Ualiyal was the chief depét 
in Bombay, We tern India, for the sale of the former, and as such 
a onetice of is abolishment was likely to prove of interest. 
The future of t e new establishment at Tawargatti will be care- 
fully watched by Bombay foresters and others interested in the 
timber trade of North Kanara. 


THE TOPOGRAPHY OF BRITISH INDTA. 


Tudia. By Cot Sir ‘1. H. Holdich, K.GMLG. K GLP. (8, RES With eight 
The Regi ns of the World, Fdited by HW, J) Mackinder (London : Henry 


Freawde, Oxford Universit y Press. Price 75, 6d. net). 


coloured map: 


Sie Thomas Holdich is too well known in India to render any 
introduction of the author of this book necessary. “Uhe worls 
forms one of a serie: entitled Zhe Regions of the World, edited by 
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Mr. Mackinder of which Britatn and the British Isles, Central 
Europe, The Nearer fast, ani North America have already 
appeared. The far fast, which should prove of as great 
interest to Anglo-Indiais as the volume under review, is in the 
press. 

In his short) prelace Colonel Holdich informs us that 
he was carefully warned against the inclusion of statistics and 
details, and he has therefore chicfly relied on descriptive methods 
of treating the infinite variety of the geographical configuration 
and the geographical cCistributions of India. British Tudia and 
Burma together occupy 905,000 square miles of the Continent of 
Asia and the Native States and Dependencies of India absorb 
611,000 more. This is exclusive of Baluchistan (130,000 square 
miles). The total population of this area amounted tu 231,000,000 
by the census of igor, ir about 15 per cent of the entire popula- 
tion of the world. 

With climates varying from the ice-bound deserts of the 
higher Himalayas and ‘he rain-steeped forests of Tenasserim to the 
barren desolation of Makran, where at one time of the year fire is 
almost unnecessary, even for cooking, and at another the cold blasts 
almost render human babitation impossible ; with inhabitants who 
number races unsurpassed as brave and fierce fighters and races 
among whom cowardice is regarded as no disgrace , with cus- 
eutially at variance with Western 


toms, laws, literature aid arts 
notions in these matters —such is India, a name mercly or rather 
a geographical expression for the territeries administered by the 


Indian Government. Yo describe such a country within the limits 


of a hook of moderate compass required a masterhand, and such 
has been found in the author, 

The Indian Emyrre is composed of two parts, each of which 
may be regarded as a geographical unit, and each geographically 
distinet from the oth The larger and more important of the 


two may be regarded as India proper, and consists of the alluvial 


plains of the Indo-Gangetic river system andl the triangular area 
known as the Peninsula. Et is cut off from Burma by a tract 
of mountains impassable by yeason of the deep-cat network of 
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ralleys and the dense vegetation with which their slopes are 
covered, and on the north it is bounded by the mighty range 
of the Himaliyas. Both these barriers have proved effective 
against cither ethnical or military invasion, but on the west are 
the semi-desert hills and open plains of Afghanistan and Baluchis- 
tan, which has: been repeatedly traversed by invaders. It was 
across this re, ion that came, not only the great prehistoric 
Dravidian and the semi-historic Aryan invasions of India, but 
also the military invasions of Alexander the Great and of the 
successive Mahumedan conquerors of India. Until the improve- 
ment of navigation brought in the nations of the West it was the 
only route by which invasion and conquest was possible. 


The historical invasions from Alexander downwards have been 


purcly military : they have left their impress more or less deeply 


marked on the teligion, the administration and political geography 
of Tndia in buildings and public works, but they have hardly 
affected the great bulk of the people who derive their origin from 
the earlier invas-ons, 

The other unit of the Indian Empire is Burma, which belongs 
geographically ruther to Fude-China than to India. Cut off from 
the latter by a bind of forest-clad mountains, which has rarely been 
traversed, it received centuries ago its religion and philosophy from 
India, but has remained unaffected in all other respects, and main- 
tained its ethnical distinction untouched. ‘Uhis isolation is now at 
an encLand the gay, picturesque, pleasure-loving Burman, who had 
evolved an) epic tian philosophy and regarded life merely as 
something to be enjoyed, is being ousted by the plodding unattrac- 
tive native of Bengal and Madras. 

Aevoss the north of the Empire runs the great mountain 
barrier of the Hi wlayas, the highest and greatest mountain range 
in the world, which separates the Mongolians of ‘Tibet from the 
races of India, and has left its impress on their mythology and 
folklore. ‘This is given a chapter to itself, but the author abstains 
from formulating any theory of the Himalayas, 

On the subject of Afghanistan it is worthy of note that the 
author consider, that the country will in the future have to look to 
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its forests and resources in silk, camel-hair clothing and wool for 
further financial developinent, since every available acre is 
already cultivated, We trust, should this be the case. that the 
Amir will be guided in the management of his forests by the 
opinions of trained expert: rather than by those of the lumberer, for 
the advent of the latter into a countey like Afghanistan would be 
disastrous, 

To all interested in the study of the Fauna and Flora of 
India or in its geographical peculiarities we can confidently 
recommend this fascinating book, perhaps not the least interesting 
portions of which are its «xcellent maps. 


A TURPENTINE CONCESSION IN BRITISH HONDURAS. 


A correspondent has very kindly forwarded the following 
translation of a note in the Reete des Faux et Mores of 15th 
February 1903, which is itself a translation from the English Board 
of Trade Journal; — 

British Honduras Concesston of Turpentine.—According to 
an agreement between the Governor of British Honduras and an 
American this latter, in return for the privilege of collecting the 
turpentine of 12,500,000 pines, engazes to pay one cent per pine. 
For the concession, which is granted for 26 years, 125,000 dollars 
are to be paid within two years from now. 

According to the terms ofthe agreement all the products of the 
pines obtained by the grantee will be exempted from all export 
dues, and the material and tools necessary for cutting or tapping 
the pines and for the m:nufacture and transport of the products of 
the pines will be admittod free from importation dues. 

On this subject the United States Consul at Belize reports that 
the exploitation of the pine forests of British Honduras will 
necessitate large purchises of machinery and of food for several 
years. Nearly one-third of the Culony is covered with pines, and, 
although the trees are sot of large size, the wood is very hard and 


rich in sap. 
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The concession has been given especially with a view to the 
manufacture of the turpentine and to the exportation of the timber, 
but the industrucs (eedéreprises) which it will develop as a conse- 
quence will fot be limited to these projects alone. 

Tramways. permanent: roads, and the development of agricul- 
ture will certainly follow, and the utilisation of the unexplored lands 
of the Colony will be effected, or at least greatly encouraged, 

The write: in the Reeve des Haar et Foréts adds the follow- 
ing remark of his own: -- 

Yhe Governor of British Honduras appears to us to have 
chosen a rapid sud certain method of ruining the forests and the 


Colony. 
’ 


SHEBRBAR, TRAVEL AND NAPURATL, HISTORY 
NOTES. 


TWO NEW INDIAN RUMINANTS, 


SportsMES will be interested to learn that two important 
additions have recently been made to the big game fauna of the 
Indian Empire A) short time ago that well-known Burmese 
sportsman, Capain Evans of the Veterinary Department, sent 
home to the British Museum the skins of two goralsy from the 
interior of Upper Burma, which, on examination, proved to indicate 
a perfectly distinct species. For this species an appropriate name 
has been selected. That the Burmese voral would turn out to be 
an undescribed form has long been expected, but the one specimen 
previously received in England was insufficient to determine this 
point with any #oproach to certainty. “Phe animalis a brownish 
grey specics, without any distinct dark dorsal stripe or dark 


streak down the front af the legs, and witha yellowish throat- 


patch. While examining the skins of Himalayan gorals in the 
collection of the British Museum for the purpose of determining 
the Burmese species, an altogether surprising and totally 
unexpected discovery was made, namely, that there are two 
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perfectly distinct kinds of gora) in the Himalayas. In several 
books on Himalayan sport, such as the late General Metntyre's 
* Tinds- Kok,” the Himalayan goral is described as a grey animal 
with a large white patch on the throat and sides of the face; and 
an animal of this type, from Chamba, is now fiving in the Lorde 
Zoological Gardens, where it is labelled as being the true goral, 
Cratracus (or Cemas) goral, A similar specimen, presented by 
the Duke of Bedford. js exhibited in the British Museam. 

On turning, hewever, to Blanford’s “ Matimals of British 
Tnclia,” we find the Coral deseribed as a brownish ruminant (with 
a tendency to grey) characterised by the presence of distinct 
blackish dorsal strip: and of dark stripes down the front of the 


legs, as well as by the possession of a white throat-patch. Skins 
collected by Brian Hodgson in the Nepal district agree in all 
respects with this description. One example in the same series 
(in the British Museum) is, however, of the above mentioned 
grey type, and ha apparently been regarded as indicating a 
colour-phase or jinmature example of the typical species. 
It was probably this specimen which induced Dr. Blanford to 
state that the ordinary Himalayan goral exhibits a tendency to 
greyness. 

The grey goral. as the new species may be called, differs from 
the typical brown goral not only by its light grey colour mingled 
with black, but by the circumstance that the pore white patch 
on the throat extends on to the sides of the face, hy the absence of 
a distinct dorsal stripe, and by the forelegs having a dark knee- 
cap, but being else vhere of the same hue as the body, instead 
of with a continuous dark stripe down the entire front surface. 

The Chamb: specimen fiving in the London  Zoolagical 
Gardens, together with the mention of grey as the colour of the 
animal by General McIntyre, indicates that the grey goral is the 
representative of the genus in the Western Himalayas. The 
brown, or typical, goral,on the other hand, as indicated by the 
specimens collected by Brian Hodgson in Nepal. is doubtless a 
native of the damver and hotter districts of the Fastern Himala 
yas; animals inhabiting countries of the latter type being 
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generally of a darter tone of colour than their relatives from drier, 
cooler, and more open districtsw 

Information as to the precise ranges of these two Himalayan 
gorals is, however, much necded , and this can be supplied only 
by sportsmen and collectors in India, The occurrence of a 
specimen of the grey goral in the Hodgson collection may 
probably be taken as an indication that this species (as well as the 
brown goral) is found in some part of Nepal or the adjacent dis- 
tricts of the Himaliyas. Possibly the brown species may inhabit 
the damp Terai arva, while the grey species is confined to the drier 
zone jimimediately above. It has, however, still to be determined 
whether the brown goral is really a forest species, for in Chamba 
and Kashmir goral are, 1 believe, found in grass country dotted 
over with low bushes rather than in forest. The matter may be 
commended to the best attention of sportsmen, more especially 
those who have the opportunity oF shooting in the ‘Terai district. 
A good skin of the brown goral would be very welcome at the 
British Museum for exhibition purposes. Captain Evans is to be 
congratulated on obtaining the specimens which led incidentally 
to the addition of tive species tu the Indo-Burmese fauna. 


R. LYDERKER, in the /ndian Field. 


THE CLOSE SEASON FOR JUNGLE HENS IN THE 
NILGIRIS.* 

The Committee of the Nigiri Game Association recently 
approached the Revenue Board with a proposal that the close 
season for jungle he: s, which at present commences on Tst January, 
should in future beg in on the 1gth December. The alter- 
ation was recommen:led because it has been found by experience 
that jungle fowl begin breeding before the end of December and 
that considerable dariage is caused by the shooting of hens during 
the latter half of that month. For the reason stated the proposed 


* From papers kindly placed at the disposal of the Hon, Editor by the Government 


of Fort St. George. 
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alteration was recommended. The Board after a consideration of 


he case supported the Gaine Association's proposal, the Govern- 
ment being asked to substitute 15th December for the rst January 
in Rule 3 of the Nilgiri Gane Rules. 

In their reply Govern-nent stated that they were unwilling to 
accept the proposal of the Nilgiri Game Association, which would 
involve the prohibiting of the shooting of jungle fowl during (he 
Christmas holidays, and created a cluse season of nine months 
throughout the whole of the Nilgiris, In their decision they 
quoted chapter and verse from Blanford (Faun. Br. Ind. Aeris, iv, 85) 


“the time of breeding (for jangle fowl) varies: March and April on 


the Eastern side of the Nilg October to December on the 


, 
Western, but generally fron: March to July.” This would make the 
proposed open scason the lreeding time as far as the Western 
Nilgiris are concerned. 

The Board was requested to ask the Game Association to 
consider the question further and to report whether a shorter and 
different close season shoul bnot be prescribed for the two sides of 
the district. 

It seems a pity that tle Game Association did net reply direct 
to this question of Government, for it would have afforded some 
very interesting practical information, No one, and we are sure 


Tr, Blancford would himsclf be the very last, pretends that we 


understand all about the habits of the greater number of our 


game birds in India, and bere we have a case in point, for there 
appears to be a considerable divergence of opinion as to the 
breeding season of even such a familiar game bird as the jungle 


fowl, The Game Associa‘ion replied as follows to the Government 
question -— 

The Committee beg to point out that the proposal does not 
involve the prohibition ¢ f shooting sazgde fow/, but only of jungle 
hens, which require special protection during this period. Jungle 
cocks can be shot up to the 15th March, 


The experience of a large number of the Committee is that the 


breeding season of jungte fowl throughout the Nilgris does com- 


mence before the end of December and continues during the 


(905] al PORBST TRAINING SCHOOL IN MADRAS 285 


spring months, “The Committee again recommend the proposed 
alteration, 

The Board again referred the matter to the Association for an 
answer to the Gove ‘ment question, and obtained the opinion that 
‘there should not be a different close season for the two sides of the 
district nor does :t consider that the breeding season beyins in 
October in any part of the district’ 

The Government reply was that it did not see any sufficient 
reason for altering the existing close season. We regret that 
in the interests of the bird the Game Association did uot take the 
trouble to substant.ate their case. To merely make a statement 
without bringing forward a particle of evidence, especially when 


the case is one easily: ascertainable and of interest to sportsman, 


naturalist and scientist alike, is scarecly the procedure one would 
look for from an enlightened body such as the Nilgiri, Game 
Association. We trust that it will endeavour to impress ina more 
satisfactory manner upon its members the fact that the bird dues 
cominence breedin. in’ the latter part of December, and that the 


hens are consequently no longer * game.’ 


EXTRACTS FROM OFFICIAL PAPERS. 


A FOREST PRAINING SCHOOL IN MADRAS* 

If was suggested in Madras some years back that a school 
should be establishe:' at some central place for the training of the 
lower subordinates 7° the Forest Dcpartment, This proposal was 
made by Mr. Gass, Conservator of Forests, Southern Circle. In 
1902 Mr. Gass again strongly urged the necessity of establishing a 
school in the Presilency for the training of Deputy Rangers, 
Voresters and Guards, and proposed that the school should be 
Jocated at Coimbatore, The Board recognised the importance of 
elaborating a scheme for instructing Forest subordinates in special 
forest works and for instilling into them a greater pride and interest 


* From papers courte: usly placed at the disposal of the Hon. Editor, 
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in their profession. [1 accordingly requested the Conservators to 
consider and settle the preliminary question as to what class or 
classes of subordinates are most in necd of the improvement which 
such a training would atford. 

After consideration of the Conservators' replies to this refer- 
ence, the Board accepte | their unanimous opinion that the training 
should be confined mainly to Guards and foresters, but since it 
was impossible to expect meh of the class from which Guards 
are appointed to voluntarily proceed for their education to a 
esntral school, established at a distance from their homes, the 
Board considered it advisable that one or two schools should be 

stituted in each circle instead of one for the whole Presidency as 
suggested by Mr. Gass. Proposals were accordingly called for as 
to sites, teaching staff, curriculum of studies, etc, for the proposed 
schools, ‘hese replics were carefully considered by the Board and 
were also discussed individually with the Conservators, and the 
conclusion was arrived at that one sehoul for the training of Guards 
and Foresters should he established as an initial experiment in 
each circle on the following lines :— 

(1) The training to be in the vernacular and confined to 
practical field work, 

(2) The number of men to be trained not to excced 20 or 25 
for each circle. 

(3) Two course: of training of three months each to be in- 
stituted, one more advanced than the other, to be taken succes- 
sively with an interval of a year between. 

(4) The instru tion to be given by an officer by example 
as well as precept. 

(8) The Instructors to consist of an Extra Assistant Con- 
servator and a Ranger or a Ranger and Deputy Ranger. 

(6) There should be three separate classes in each school, one 
for Guards (easy), ore for Guards (advanced) and a third for 
Foresters. 

(7) The instruction to be entirely in the forest. 

(8) ‘The Guard: to be given a small addition of pay when 
they have satisfactorily passed through the two classes. 
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The Board in submitting these proposals laid particular stress 
upon the fact thit a better trained set of Forest Guards and Forest- 
ers would be urgently needed if the works of improvement and 
exploitation which the Department must shortly undertake as forest 
organisation develops are to be successfully carried out. Tt would 


also be necessary’ to provide promotion for such men as an induce- 
ment for them to work hard and be honest. With this object. the 
Board consider d that in accordance with the opinions expressed 
by the Conservacors, Foresters should be recruited mainly from the 
class of Guards . while the Guards should be recruited mainly, but 
not entirely, fror1 the local jungle or village class who are accus- 
tomed to rough outdoor life, and not from the class of semi-educa- 
ted sedentary tu vos men who are net accustomed to such life, and 
who frequently tike up such appointments merely because of their 
unauthorised emoluments. Guards and Foresters should be men 
who can really he trusted to do the work expected of them and to 
carry out the orers issued, not men who have their heads full of 
undigested and theoretical book knowledge and are incapable of 
doing practical work. For the above reasons the Board was 
strongly of opinion that a practical outdoor course of training in 
forest works (a> distinguished from a school course) should be 
prescribed for Foresters and Guards in order to fit them for their 
duties. 

After callin: for further information as to the probable cost of 


the scheme and to the nature of the instruction it was proposed to 
impart to the nen the Government issued orders in the matter, 
They recognised that in spite of the severe disciplinary measures 
(vhat these were, why needed or how they were to improve the 
staff is not stated) adopted in late years, the efficiency of the 
protective staff of the Department. still left much to be desired, and 
they agreed with the Board that with the completion uf the process 
of afforestation better men will be required to carry out the more 
specialised work Whilst welcoming the proposal they however 
doubted whether the general education of the class of men from 
whom Forest Guards are recruited is sufficient to enable them to 
profit by the inst: uction which it is proposed to impart at the training 
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school; and they therefore consider that it would be advisable 
to exclude Guards from the scheme. The Departinent must look 


to the Ranger, Deputy Rangers and Foresters to get work from the 


Guards and keep them in discipline. On the other hand the class 
of Deputy Rangers, as at present constituted, includes many men 
with little training to fit thera for the duties of their appointment; 
and it would be very desirab’e that such as have not had the benefit 
of training in the Forest Sch ol at Dehra Dun, nor are ever likely to 
be deputed there for want of the requisite qualifications, should 
undergo the proposed course of instruction along with the Foresters, 
utdess they are over au age to be taught or are otherwise 
unfit. 

Proceeding on the above ba: 


is the Government modify the 
scheme as indicated by the 3oard as follows :— 

(1) There should be only one school, situated in some suit- 
able central site in the reighbourhood of typical educational 
forests, 

(2) The school to be sonducted by an Extra Assistant Con- 


servator of Forests assisted by a Ranger, subject to the orders of 
the Conservator of Forests. 

(3) The school to be open to Deputy Rangers and Foresters 
and at their own expense 1) candidates selected for these appoint- 
ments. ‘Thirty-five years to be the limit of age. Subordinates 
holding the Dehra Dun certificate or who are likely tu go there not 
ta go to the local school, 

(4) Course of instruction to extend over six months and two 
courses to be held in the yer. There to be only one class consisting 
of ordinarily not more than twenty pupils. 

(§) The curriculum +o include—Elementary surveying, de- 
marcation, fire protection, supervision and execution of works, 
elementary sylviculture, dill and care of uniform. No attempts 
to be mace to teach bot: ny or any of the scientific aspects of 
forestry nor anything net common to the whole Presidency. 
Finally, the teaching to be in English. 

Provision was made fir starting the schuol fren the beginnitg 


of the next official year (\pril 1905). 
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Whilst we arc of opinion that the idea of the local school is a 
most eXcellent one we regret that the Government should have so 
modified the Board’s original proposals as to greatly ceercase the 
power for good of the new departare. Looking back we see that 
the original propo: al was that the training should be given to Guards 
and Foresters. “They come at the bottom of the Provincial Estab- 
Jishment. At the other end wé have the Extra Deputy, lxtra 
Assistant and the Ranger. Their training is provided for at the 
Dehra Dun Forest School, This leaves in between the Deputy 


Ranger. It is ope 1 to all these latter to go to Dehra, and it may be 
taken for granted ‘hat all the good men will, and do, do so. What is 
left ? Tt is to teach the residue that the Board's enlightened attempts 
to improve the lower ranks have been npset. [t cannot be ad- 
vanced that these Deputy Rangers are prevented from attending 
the vernacular clas at Dehra owing to a want of knowledge of 
Hindustani since the present proposal institutes English as the 
language of the m weschool. It is not therefore to teach the non- 
English-speaking Deputy Rangers, and in Madras these in all proba- 
bility do not exist We think that the deputation of these Deputy 
Rangers to attend the Voresters class at the Board’s proposed 
school would have fully met the case. We cannot agree that the 
idea of educating the Forest Guards is an impossible onc. The 
training proposed was an eminently practical one, and the sooner a 
Guard who could not have followed it was got ricdaf the better 
for the Departmeat.  [t is considered quite possible to teach the 
ryot improved methods of agriculture and the use of better imple- 
ments. Equally | -ossible is it to teach the Forest Guard a practical 
knowledge of the vorlk he is required to do, and his use in the forest 


would be inercase:! thereby a hundredfold. Most Divisional Officers 
could tell how qu ckly their own personal peons, Ranger’s peons, 
&e, pick up the forest work. The great essential ts that they 
should be sfozex | ow to do things. 

The Government's decision to constitute one central school 
instead of three we are inclined to agree with. Experience has 
always to be gained in these matters, and it is better to make mis- 
takes in one rather than in three places at once. We would 
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suggest however that the Extra Assistant Conservator in charge 
should be placed under the Divisional Forest Officer of the division 
in which the schoo} is located, the latter being directly responsible 
to the Conservator, since a number of questions and references, etc., 
will quickly crop up which will require a mature experience to 
decide upon. 

As regards the curriculum the practical course in the forests 
would have been more useful, The present one has every 
appearance of being a ypoor modified adaptation of a portion 
of the Dehra Schoof course and, in the time available, it could be 
little else. Contrary to th: Board's proposals we should have ad- 
vocated a six months’ course to be spent entirely on practical work 
in the forest with a practical examination at the end of it. We 
do not think that the written certificate of the officer in charge 
would be quite a sufficiext guarantee that a student had really 


assimilated what he had been taught. 
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THE PROHIBITION OF GRASS BURNING AND It'S EFFECT 

ON TH!. GAME OF THE COUNTRY, 

“Sahibl you are stedily driving us from our home on these hills, 

Why is the grass never ficed vow and way leit to die down seayon 

a(ter season, till it cumbers the earth with such a mildewed and 

powdery carpeting as noue but the rankest herbage may penetrate 

when the rain comes down? The bison are going aud we follow, 

and at no distant time these hills will stand yet more desolate, 

deprived of ail thit once gladdened their solitude.” (Leaves from 
an Indian Jungle, "Ae Autobiography of a Sanbhar Stag.) 

Some most intersting papers have recently been issued with 
reference to the formet annual burning of the grass on the grazing 
grounds of the Nilgiri plateau, its recent prohibition, and the 
resultant effect upon the herbivorous animals of the plateau, The 
subject in its bearing 1.pon the distribution and preservation of the 
game, not merely of the herbivora alone but of the carnivora as well, 
throughout the country is one of considerable interest ; but whilst 
of interest it is also of such importance, alike to the sportsman, the 
zoologist and the publi generally, for the civilised community has 
set its face against any further extinction, in as far as lays within 
its power to prevent it, of any of the species at present inhabiting 


the globe, that its cons deration in these pages needs no apology. 


PRESE, 
Briefly the position in the Nilpiri 


T POSITION IN THE NILGIRIS. 
as follows :—The Toclas 


have, from time immemorial, annually fired the grazing grounds 
of the plateau durin: the hot weather in order to obtain a 
crop of fine young grass with the first rains. Apparently as 
long ago as 1879 the then Commissioner framed rules rendering 
this practice illegal, hut the rules hive remained in abeyance until 
within the last year or so, when they were enforced. This 


resulted in a petition from the odas to the Collector, stating 
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that the prohibition was having a disastrous effect upon their cattle. 
The matter was then gone thoroughly into, and in order that all 
parties should have a hearing the Districs Forest Officer, in his note 
to the Collector on the subject, suggested that the * Nifgiri Game 
Association” should be requested to give their views on the question. 
This suggestion was supported by the Board, and the views thus 
obtained are of sufficient interest to warrant their further considera- 
tion. 


IMMEMORIAL CUSTOM OF FIRING GRAZING LANDS IN OTHER PARTS 
OF INDIA, 

Asis well known, this firing of grazing areas has been the 
immemorial custom all over the country, one might almost say 
throughout the world, wheraver the wealth of a community has 
chiefly reposed in its herds of cattle. 


PROHIBITION OF FIRING IN JOREST RESERVES AND OTHER PROTE 


TED 
ARVAS. 

Tt has become fully recognised that the custom could nat be 
allowed to continue in the gicat timber reserves of the country nor in 
those reserves which were required to be kept in trust to supply 
the daily wants in fuel, grazing and minor produce generally, of 
the adjacent communities. In these latter all other considerations 
must necessarily be suboidinated to the endeavour to keep the 
forests in such a condition 1s shal! insure their being able to give a 
permanent supply of the materials required in the daily life of the 
neighbouring inhabitants. Miring of all such arcas has, in most 
parts of the country, been strictly prohibited under severe penal 
laws, enacted entirely in the interests of the community at large. 
These village reserves, as they may be styled, may or may not be 
under the Forest Department, In the Jatter case they may or may 
not be under fire protection, Excluding the fire protected areas it 
may be taken as an acce; ted fact that all other areas occupied by, 
or in the neighbourhood of, grazing communities are annually 
burnt, In this latter category may therefore be included— 

(4) The not inconsiderable area of butindary lines, interior fire 
traces, &c, annually burnt by the Forest Department or Civil 
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authorities as a protective measure to safeguard the fire protected 
forests, 

(2) The Jarse areas of grass savannahs (called by various 
names in differcut parts of the country) annually burnt by the 
Department with the same object in view. 

(3) The annual firing of the majority of non-fire-protected 
forests atid waste lands. 

(4) The annual firing (and it may be given a separate heading 
owing to its vast importance on the question under consideration) 
of forest and waste lands in the vast majority of the Native States 
in the country. 


RESULT OF ‘THIS TIRING ON THE GRASS. 

Now, what i: the result of this firing upon the grass? We see 
in the papers before us that it is held that the grass steadily 
deteriorates owin ; to the finer species being killed by the fire and to 
the manure in the ash being washed away with the first heavy rain! 
We have read this statement with surprise ! Consider for a moment 
the miles of forex boundary lines burnt every year. Are they not 
the nightly resort of the herbivorous animals of the adjacent heavy 
forest and are not the animals seen feeding upon them in the pink of 
condition and plu npness? Again, the burnt savannahs become 


full of game as soon as the young grass springs up. In Eastern 


ss areas are annually burnt over 


ann (thatching) gr 
ass has been cut with the object of keeping down the 


Bengal the 


after the gr 
growth of the coarser noxious grasses. and thus of obtaining a thick 
crop of the finer and more valuable thatching yrass, Turning 
to the evidence of the members of the “ Nilgiri Game Association,” 
all lang residents on the plateau, we see that there isa concensus of 
opinion against the statement that the grass deteriorates by being 
burnt. The reasons given by Sir Frederick Price, one of the 
members, may be taken as the generally expressed opinion of the 
Game Association on this puint—‘ As regards the theory that 
burning destroys all the better classes of grass, and leaves only the 
coarser kinds, itis to be observed—if this is actually the case-——that 
that which is left agrees remarkably well with the Toda buffalo, 
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whilst that which he vets now evidently does not. L think too 
much has been made of the point that the manurial constitnents 
of the ashes of the burnt grass are washed away by rain and 
lost. The priticipal iagredient of these is potash—-a very soluble 
salt. The rain whicl; comes after the burning has taken place— 
T speak of this part of the hills including the Kundahs--consists 
of brief and not rea'ly heavy showers, and the surface of the 
ground after a fire “s not smooth, The dry carth drinks the 
water very rapidly, and very little of the constituents are carried 
away from the actual spot on which they lie....If this is not so. 
how comes it that after the grass has been burnt for a series of years 
beyond the memor) of man, burning it still produces at the 
present time an abun lant crop of sweet and green grass? That it 
dues so is beyond derial. 

Sir Fvederick also alluded to the fact that the annual burning 
destroys a vast numl er of insects, such as hairy caterpillars and— 
that curse of agriculturists—the cockchafer beetle. The latter 
is to be found egg-la ‘ing in the earth at the roots of the grass 
during the burning season, and thus enormous numbers of beetles, 
and consequently epys, are annually killed off. 


RESULT OF GRASS FIRING ON THE MAINTENANCE OF THE HEAD OF GAME, 

The opinion of : 1 who considered the question of the grass burn- 
ing on the Nilgiri pliteau agreed upon the important point as to its 
effect on the mainte iance of the head of game in the area. The 
new young grass attracted sambhar and other herbivorous animals 
to the plateau, amd cxeelent sport was to be obtained as long as 
the annual burning took place. This of course is the common ex- 
perience clsewhere in India. The broad fire lines, such as the 100—~ 200 
foot lines of the Ur ited Provinces Reserves, the burnt over tappas 
and savannahs, the waste lands all over the country are all haunted 
by game as soon as the young grass begins to shoot up. The 
same rule applie. to the large areas of grazing grounds in the 
neighbourhood os big reserves and to the annually burnt over 
village forests, “vhat this is so is of course fully well known to 
all Forest Officers who are at the same time sportsmen, and in the 
interests of the maintenance of the head of game in a district, and 
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more especially in a heavily shot-over district, they would be the 
first to advocate the burning of all yrass areas where the burning 
did not actually involve the fire getting into fire protected forests. 


THE ERFECT OF “HE PROMIBITION OF GRASS BURNING ON THE 
GAME IN CITE NILCGIRE PLATEAU AND ELSEWHERE. 

The effect upar the head of game on the Nilgiri plateau after 
the prohibition of the grass firing was enforced became most mark- 
ed. The Forest Officer alludes to the fact that all the herbivorous 
animals left the pl: teau and sought the slopes of the hills which 
were still burnt over, and where they could therefore find the new 
young grass coming up after the first rains. This observation is 
borne out by the met ibers of the “ Nilgiri Game Association,” who 
were asked tu ieport on the subject, and by numerous other 
sportsmen, who have recorded it as an observed fact. It was 
pointed out that as « result of the two years’ non-firing of the grass 
only seven sambhar head had been set up by the local taxidermist 


instead of the 25—30 in years past, and further that the deer having 


left the plateau to go in search of the grass on the lower burnt-over 
slopes had been killed off in large numbers by the jungly tribes, 
who all possessed guns, and that consequently the years of good 
work of the Associ. tion had been destroyed. 

That sambhar, bison, and other herbivora wit] not remain 
in areas where they have been accustomed to find in the neigh- 


bourhood burnt-over grass tracts, once fire protection has been 
introduced on a larg: scale, is well known to sportsmen, and we 
should think to mos: Forest Officers, all over India. The quotation 
which heads these lines is from the pen of a well-known sportsman 
and Forest Officer, :.nd the hills he was writing of are in the Central 
Provinces, famed for its fine shooting grounds. Will they remain 


so in the future ? 


A RESULT TO BE E*:PECTED FROM A DECREASE OF THE HERBIVORA. 


There is another reason, and a most important one, why it is 
almost essential that a certain head of herbivorous game should 
be kept up in the country. We allude to the presence of the larger 
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carnivora, who for the most part derive their sustenance from this 
source. The decrease in the head of herbivorous game in an area 
must almost of necessily be followed by a large increase in the 
mortality amongst the catt'e of that district, and perhaps notealone 
amongst cattle but also amongst human life. A tiger will not 
usually take to cattle killing if he lives in an areca where the 
procuring of a fat young )uck isa matter of comparative ease, 
We write ‘usually,’ for th: tiger's habits in this respect are very 
variable. It may be taken as certain however that tigers and the 
lesser carnivora will go to the village herds as soon as any difficulty 
is experienced in obtain'ng their more natural prey in the forest. 
It would, we believe, be b: no means difficult to obtain. statistics 
to show that a decrease in the herbivorous game of a district had 
been followed by a heavy increase in the mortality amongst the 
cattle of the village communities. 


POWER OF THR FOREST CUFICER TO PROYECT THE HRAD OF GAME, 


That the first duty ¢f the Forest Officer must be to conserve, 
in the interests of the community, the protected reserves from 
fire, even when this meas s sacrificing the head of game, admits of 
no criticism and needs no insistence upon in these columns, 
But we think that it equally falls within the province of his 
dutics to maintain as fir as in him lies the head of game in 
the district in which he scrves, and to ever keep before his eyes 
all available means of carrying out this laudable object. From 
the very nature of his work he is in the best position for obtaining 
reports and making hims«lf acquainted with what this head of game 
roughly is and whether cecreasing or increasing. We believe the 
day will dawn when the {forest Officer will be in a position to keep 
rough game registers in his office having this object in view, 
and such registers will be maintained not solely in the interests of 
the sportsman but equi lly for the advancement of the zoological 
knowledge of his district, and ipso facto of India as a whole, 
the habits of much of the game in which are but imperfectly 


understood, 
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SCIENTIFIC PAPERS. 


A NEW SPECIES OF DIOSPYROS. 
MOSPYROS KANJILALI, DUTHIE, 
Diospyras Kanjlali, x. sp—A small or medium-sized tree with 


a fairly Jong trunk, Bark ¢ 


reenish or ashy-grey and quite smooth 
like that of the va. a, exfoliating in thin scales. Aranches forming 
a rather narrow and open crown, not spinescent. Leaves 14—5} 
inches long, elliptic to suborbicular, thicker than those of 2. cor d?- 
Jolia, usually densely tomentose when young, becoming rigidly 
coriaceous and almost glabrous in age; midrib impressed above, 
prominent beneath, petioles 4—3} inch. MALE flowers in short 
3-flowered cymes, pedicels y', inch ; bracts ovate, subacute, ciliate 
on the margins. Cidyr-/obes broad and rounded, pubescent on 
both sides and with ciliate margins. Coro//a j4,— 4) inch long, 
slightly pubescent outside, glabrous within, pale-green. Szamens 16, 
in opposite pairs, united below ; anthers awned, glabrous, TEMALE 
flowers axillary, solitary, nodding, pedicels about + inch. Caéya’ (in 
fruit) accrescent ; lobes spreading, broader than in D. cordtfolta. 
Corolla dark-green, otherwise like that of male, Stasinodes 8, 
alternately longer, the longer ones often toothed near the acuminate 
apex, the shorter on2s obtuse. /rx7t up to 1 inch in diameter, 
globose. Seeds about 4 inch lang, somewhat curved.* 

Recorded by kanjilal from Kalsi, Rajpur, Lachiwala and 
Thano in Dehra Teun, and from Ranipur, Dholkhand and Bad- 
shahibagh on the Sivalik range. It flowers during April and May. 
Other localities are —Chanda district of the Central Provinces, 


* lam indebted to iy iriend Mr. Gamble for the following description of the 
wood of this species : 


Wood brownish-grey, with occasional iron-grey streaks, soft to moderately hard, 
ne heartwood, 

Pores small, very scaniy, in radial groups 1—3, which are distant between the 
medullary rays and faintly in échelon. Medvil of vays numerous, very fine, ‘Trans. 
verse lines very faint. 


04952. Dela Dun 7” wee we 50 Ibs, 
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Duthie No. 9559, N. Kanars, Ritchie No, 972. Mr. Gamble has 
also collected it in the follo ving localities -~Santal Parganas in 
Bengal No, 10614, also in the Madras districts of Ganjam 
No. 13657, Anantapur No. 2873, Bellary No. 16583. 

This tree has already been alluded to by Kanjilal on p. 221 of 
his “Forest Flora,” where he remarks — 

“ There is a tree occasicnally met with in the Saharanpur and 
Dun Divisions * *  * wich differs from the montana*® as des- 
cribed above in the followin: respects :— / rune fairly long ; erozn 
rather narrow and open; dr. uchlets not spinescent ; bark grcenish- 
grey, always smooth, exfoliating in thin scales; eaves larger 3—5 by 
14—2 inch, oblong or elliptic, sub-coriaceous, brittle, pubescent or 
glabrescent, midrib impbessed above, prominent beneath * * *.” 

It appears to occupy a position intermediate between D. 
montanaand D. cordifolia, agrecing with the former in general 
habit, stature, smoothness of bark and in the absence of spines but 
differing by having thick coriaceous leaves, the mate flowers in 
threes (not in panicles) and twice the number of staminodes. From 
Dd, cordifolia it may easily be distinguished by its smooth bark, 
absence of spines, the shap:: of the leaves, the glabrous and awned 
anthers, and by the number of staminodes ; it also differs by 
having a more defined trunk with ascending, not spreading 
branches, 


Plate xxx shows the |2aves, flowers and fruit of this tree. 


I have great pleasure in naming this tree after my friend 
and former pupil Rai Sahib Upendranath Kanjilal, to whom 
T am much indebted for a complete set of herbarium specimens 
and for some excellent ph tographs of the tree taken by himself. 


KEW: J. F. DuTHIE. 
a4th March 1905. 


#This ix D. cordifolia Roxturgh and not the troe 2. montana of Roxburgh, 


which is a comparatively rare tree in Northern India, -(J. F. D.) 
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ORIGINAL ARTICLES, 


SOME PACTS ABOUT GUCTA PERCHA, 


1Y ALM. BURN MURDOCH, LF. s. 


CONSERVATOK OF FORESTS, FEDERAT 


mD MALAY STATES. 

Gutta percha, derived almost entirely from trees growing 
withia six or sever degrees of the equator, is naturally one of the 
most important products of the Federated Malay States, of Perak, 
Selangor, Pahang ind Negri Sembilan. J will endeavour in this 
article to give a ger oral idea of the subject, under the following 
heads :-— 

1. - General, species, distribution, ete. 

IL.-—Measures ti ken for protection, past: and present, 

[11.--Methoeds ot extraction 
TV. --Manufacture, adulteration, lines of transit. 


V.—Properties. 


1 - GENERAL, ETC. 
The word gutta percha is derived from the Malay word 
“Getah,” which me .ns any substance, such as gum, latex, resin, ete, 
which exudes frooy wounds or incisions in the bark of trees. 
“ Percha” refers to ~he Malay name for Sumatra, “ Pulau percha.” 
Gutta percha therelore originally meant Getah from Sumatra. 
Gutta percha in its pure state may be taken to mean the 
coagulated latex of trees belonging to the genera Palaquium, Syn 
(Dichopsis, Isonat Ira) and Pavena. Inferior gutta perchas are 
yielded also by sevsral species of Bassia, and che or two species of 
Ficus, but these wi'l not be discussed here, the object of this article 
being to consider tie best gutta percha producing species, namely, 
those ahove mentioned, which are also the ones found in’ the 
Federated Malay States. 
Mr. Curtis, in (1e “Agricultural Bulletin of the Federated Malay 
States and Straits Settlements,” has made the following observa- 
tions :—* Palaquiui, the tree referred to as “Getah taban, was 
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originally deserihed as or Usenandra, but stibsequently found not to 
agree in certain particulars with that venus, consequently a new 
genus was created calle) Dichopsis, Later it was found that the 
characters of Dichopsi: were identical with those of Palaquium, 
which, being of older date, takes precedence under botanical 
etiquette.” The best gatta percha i 


vielded by a tree known as 
“Getah taban” in these States, of which there are several varieties_—— 
e.g. Yaban merah » Pilaquium oblongitoliam or gutta. 

Taban chaier-—Pa'aquium sp. ? 

Vaban putch -P) pustulatum., 

Taban baik - YP. + 9.3 

Getah sundik- Payena Laerii. 

Ail these are good except Taban putch, which is much inferior 
to the others, Considerable doubt exists amongst botanists as 
regards the specific names of oumbers 2, 3, and 4, and P. 
oblongifelium and P gatta are by seme considered as distinct 


species. Local names cannot be depended on at all, as they 


differ in the different States. Payena is not found in anything fike 
such quantities as I daguium, and it is chictly with the latter that 
L propose to deal. 

Palaquium gutt.. is found ia all four States, the best areas lving 
between 2 degrees and 3 degrees nerth. Tt must be considered as 
a dominant species, but exists at present, owing ta the unregulated 
and wholesale fellii gs by natives some years age, only in the 
seedling and smnall pole stage. 

{tt occurs most frequently on the fow hills and) plains, often on 
steep hill sides, and up te 2,000 feet above sea level, and even 3,000. 
{t is found well represented fa barge blocks of forest, varying in size 
from a few hund-ec aeres to 10,0080 er 15.000 acres in extent, 
while it may be practically absent in other arcas for long distances. 
On close examination a great many of the young plants are found 
to be stool shoots, but there are many seedlings also, although seed 
trees are not ney to be found. This looks as if the felling of 
mature trees did not cease till comparatively recently. The 
“Taban" tree is a shade bearer of the most pronounced description, 
and is able to maintain the strugple for existence sttceessfully. if 
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slowly, in these dense evergreen forests. Tt grows ta a consider- 
able size ; the largest | have actual knowledge of in this country was 
in Penang, and measured when blown down 52. feet in height 
and 42 inches in circumference at 14 feet from the ground. | 
have seen mention of a tree t4o feet high in the Philippines, 
and there is no doibt that it is an exceedingly slow grower. 
At present poles 3) to 40 feet high are fairly common in these 
States, but large tices are ré 


ites. In the Straits Settlements 
Palaquinm only exi-ts in the natural state to av 
e.@. in Malacca near Nyalas, not te mention a few seattered 


¥ small extent, 


trees in Penang acd efsewhere. We must rely in the Colony 
on our plantations or on the Pederated Malay States, where 
large areas are fouod containing this plant in the wild. state. 
At present a small olantation exists at Batu ferringi in Penang 
and another in Malacca and = Singapore. The PL gutta tree 
is very easily recognised by its leaves, which are coriaceous, 
oblong or obovate-ol-lony and! obtusely acuminate jin colour they 
are ofa beautiful coppery gold colour on the under surface, and 
dark glossy green on the upper. In a mature tree the leaves are 
about twe inches lon, but much longer in the young plant, In the 
forests this tree appears to be very free from the attacks of 
disease, the only one | have seen being in plantations, and caused 
by the larva of a moth which | believe to be a species of 
Rhodoneura* This larva eats the young shoots and leaves, and 
has done appreciable damage in Malacca. 


1-- MEASURES OF PROLTRUTION, 

The qualities of sutta percha became known about 1845, and 
the demand steadily increased from that time, till in the seventies 
there was a rush for it by the natives of these States, the price 
rising rapidly till igo2, Between 1895 and 1900 the exports from 
Singapore rase fram 2,642 tons to 5.830 tons, [t may safely be 
said that from 1890 « nwards the natives of these States were doing 
their best to obtain gutta percha. Their method of extraction 
consisted in felling ex ary (ree they came across and extracting the 


* Rhodouruva myrsusatis, Wik, 
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latex ina wasteful, rou sh and ready manner, so that hy the time 
the authorities awoke to the fact that Palaquium was being exter- 
minated (about 1898), i! was too Jate to save trees large enough to 
produce gutta percha. lt is difficult to see how this contd have 
been prevented, however. as at the time there was no properly 
organised Forest Department, and whatever measures might have 
been adopted it would hive been impossible to effectively carry 
out in these dense, unpepulatedl, evergreen forests. 

In Perak the export of gutta percha was prohibited in 1881, 
but allowed again in :887, the issue of passes to collect being 
prohibited in 1900. The first timber rules, published in 1898 by 
the British Residents of the various States, contained the initial 
protective measures, which were to the effect that no rubber- 
bearing tree should be felled if of less than & inches diameter. 
This rule could not, Limigine, be enforced in practice, owing to the 
want of an organised staff, In 1899 and 1960 the matter was taken 
up by the High Commissioner and the Resident General, and in 
the latter year the British Resident, Pahang, issued orders to 
all his officers to do all that lay in their power to prevent the 
destruction of gutta percha producing trees 

The question of planting was also discussed, but not ina 
very practical manner. 

The Forest Deparunent was started in each State by the 
appointment of a local man, in Perak in 1895, in Selangor in 1898, 
in Negri Sembilan in 1899, and in Pahang not til] 1902, when a 
member of the Indian Provincial Forest Service was sent over on 
deputation at my request, Thaving been deputed from India in 
October 1901 as Cons: rvator of Forests, 

Early in 1902 | suggested that an export duty of 80 per 
cent ad valorem be imposed on all gutta percha leaving these 
States, as a means of putting a stop to the extraction and 
collection of this prodict, a considerable period of absolute rest 
being obviously indicated for all gutta percha producing trees. 

The rules were © Iso amended and the felling of trees for the 
extraction of the lates was prohibited. In addition to these pre- 
cautions departmenta’ instructions were issued to the effect that 
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no licenses for tle extraction of gutta percha were to be issued. 
At the present time therefore it must be difficult to collect gutta 
percha and export it in sufficient quantities to make it pay. That 
a certain amouct of smugeling goes on | have no doubt, from 
the fact that two or three cases have come to fight in which 
Chinamen were found in possession of small quantities and were 
convicted of the offence. Since 902 the staff of the Forest 
Department has been greatly increased, and I have reason to 


believe that the Government have done and are now doing all 


that is in their power to assist in the preservation of this valuable 
product. 

As regards measures for protection from other causes of 
destruction, such as afienation of land for mining and agriculture, 
the only plan is to reserve all the valuable Palaquium areas, 
constituting them forest reserves wherever possible, without inter- 
fering with valuab e tin-bearing land. We already have an area 
of about 60,000 acres reserved, fairly cich in young “ Palaquium,” 
chiefly in Perak avd Selangor, and probably as much more remains 


to be taken up in Pahang and elsewhere, 

Again, before iny large area of land is alienated the department 
is referred to, and +f alienation takes place in spite of the presence 
of Palaguium, we are given the opportunity of taking away the 
young plants and transplanting them into reserved areas. In the 
course of time, when all forest reservation has reached its natural 
limit, Palaquiuim is bound to disappear from all tracts outside, nor 
does this matter, as it is only practically possible to watch defined 
areas when placed completely under the control of the Ferest 
Departinent. 

The systematic exploitation of the gutta percha areas will 
only be possible in reserved forests, tracts being taken in hand 
annually. 

(c) Regeneration. 

The natural re; eneration of “ Palaquium,” as already stated, 
is very good, but growth is slow and assistance inust be given. 
Our object now is t- encourage only the best species, P. oblongi- 
folium and gutta. Kegular plantations, #¢, planting in cleared 
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areas from seecl, is at present impossible in these States, as no seed 
is available, The metho] followed by the Forest Department here 
is to cut lines through the dense undergrowth in the forest reserves, 
taking up regular areas in turn, and to transplant into these Hues 
young Palaquium seedlings taken from outside the reserve in 
forests that cannot for various causes be protected, or taken from 
groups inside the reserve where they are growing tuo close 
together. At the present time we have an area of more than 1,000 
acres so planted in Selangor, 

In the Trotlah reserve in Perak Palaquium seedlings are so 
numerous in the seeding and pole stage that planting over a 
considerable area is unnecessary, Here we resort only to im- 
provement fellings, transplanting young plants into blanks only 
wherever nec 


sary, The improvement fellings consist in’ clearing 
away undergrowth inte fering with young Palaquium plants, the 
operation being repeated yearly or once in several years, as may 
be necessary. Ry this means the rate of growth of the soung 
trees is greatly increased. IT have found the effect of this 
process to be very ben ficialeven in the two years since it: was 
started. By such simple methods as these it is hoped in a few 
years to have a very c nsiderable area of voung Palaqaiam trees 
about 40 to the acre. One advantage in this system is the freedom 
from the attacks of insects to which trees grown in pure planta- 
tions are liable. A similar area to that in) Selangor Soe in 
Malacca, but the plant- are pat in closer tovether and yegeobuuned 
from Sumatra. Similar plantations exist at Bukit timah in 
Singapore, and at Bata ferringi in Penang, but on a small scale. 


LL. METHODS OF EXTRACTION. 


The latex of Pal.quium exudes immediately on tapping, fey 
cutting the bark, and consists of a milky-looking a fluid, which, 
in young trees, is rather thin, It coagulates very quickly and turns 
in the case of © Taban merah,” P. gutta, a light pink colour when 
hard. This is doubttess due chiefly to the fact that the under side 
of the bark of this species is reddish, and smal! pieces of the bark 
ith the latex while it is being rolled off The 


get mixed up w 
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HW. © Robinson, Phote. 


Natural Palaquium high Forest in Federated Malay States with undergrowth still uncleared. 
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rapid coagulation and the fact that the tree only bleeds for a very 
short time from the cat are at the root of the disastrous system of 
extraction of the laters. iv’s, by feline the tree, tapping the living 
tree as with Para ruboer, being, it was supposed, invypracticable. 

Lhe native method ix to fell the trees and to cut ring-like 
inetsions round the fallen trunk at intervals of about g to 12 
inches or even less, These are quickly filled by the latex, and in 
about halfan hour the pure gutta percha can be rolled off on 
sticks. The product is then botled and shaped as desired, but 
many impurities aro ineluded, such as chips of wood, bark, 
dirt, ete. 

This process is of course very wasteful, as a good deal of latex 
falls to the ground. the latex which is contained immediately 
underneath the cut ard teaching the grotnd is also inaccessible. 
Ayain, the gutta percha containect tn the leaves and remaining 


bark ancl in the tw gs is not collected, and, as will be seen later 


on, this is a very cons de 


rable amount. 

The same metho: is applied to Getah sundik, Payena jaerii, 
which produces a very white gutta percha. 

De. Sherman, in the Philippines, estimated that only 1°33 of 
the total quantity: cor tained was extracted by natives, and from 
other experiments itis said to be certain that not more than 1/10 
is obtained, 

In Penang in 1900 a tree was felled 39 inches in. circum. 
ference at § feet from the ground, with a height of 55 feet, height 
to the first branch beiie 35 feet. This tree was thought to be 
about 80 years old. The gutta percha was ex 


acted by the 
above mentioned natit 2 method under the personal super 


ision 
of the Superintendens of the Botanic Gardens, and yielded only 
145 Shs, of gutta per ha. Another tree blown down in 1goL, 


32 feet high and 42 inches in circumference, vielded by the same 
method 1!; Ibs. only, Dr. Sherman hard a tree felled in the 
Philippines 160 feet on height and 8 feet in circumference which 
yielded only 812 Ths.. whereas he estimated that could all the 
latex in the leaves id bark have been obtained he would have 
exacted bso te 200 fas, 
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Other methods of extraction have been tried, eg, from 
the leaves and bark. The green leaves of the best species of 
Palaquinm contain up te 3 per cent of pure gutta percha and the 
bark about § per cent. A con pany was started inSingapore which, 
by simple mechanical means, extracted gutta percha from them. 
but T believe that great difficulty was met with in. the procuring 
of sufficient leaves. I believe this method of extraction could 
be employed by the Native ‘tates were the necessam™ plant set 


up close to the forest. I ctraction can also be effected from 


dried leaves by this method, but there is great loss through 
oxidisation while drying gradaally. 

There are also variouw. methods of extraction of the latex 
by chemical means, but [ be ieve Fam right in saying that these 
are less satisfactory as regards the produced gutta percha. [am 
very doubtful whether ext-action from the leaves only, 4 ¢, from 
leaves gathered from standing trees without tapping the tree. 
would be a success from ut economical point of view. From 
what we know, the best nethod would seem to be to fell the 
tree, hut to extract every ounce of latex from the bark, twigs, 
and leaves of the felled vree. This would not present any great 
difficulties. [n any case it is obvious that the method of callec- 
tion from Jeaves only is a most dangerous one if carried out by 
natives as they cut down the young saplings in order to reach the 
leaves, otherwise inaccessib'e without great trouble, whereas were 
they collecting by their ow: methods it would not pay to fell trees of 
Again, Palaquium appears to be a very 


less than a certain s 
slow growing tree and whar effect the stripping of some or all of 
the leaves, even at considerable intervals, would have is very 
uncertain. So far the Forest Department in the Feclerated Malay 
States has not concerned itself greath: with methods of extraction: 
all its energies must for tl> present be devoted to the protection 
and cultivation of the tress. There is ample time in which to 
make experiments. Lately some fairly large trees have been 
found in the forests, and | intend, before long, to make experiments 
in tapping the living tree. ; it is quite possible that, by tapping the 


tree from the base upwards te a considerable height, a good quantity 
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of latex may be obtained without seriously affecting the vigour 
of the tree. Of this, however, | have no great hopes, as I have 
heard that tapping as hitherto attempted Was had an injurious 
effect. 

fimay here mention that from the leaves of P. pustulata 
which I sent to Singapore but very little gutta percha could be 
extracted : in fact, practically none at all, From P. gutta, however, 
over two per cent was obt.ined, but [ am informed that the gutta 
percha so obtained is not of the first quality and will not do for 
cables, 

W.—-MSNUFACTURE AND TRANSIT 

According to M. Collet, who published a pamphlet on the 
subject, nearly alf the gutta percha of commerce goes to Singapore, 
where it passes through the hands of Chinese middlemen, the 
cleverest adulterators in the world. To such an extent has 
adulteration been carried on that the finished article they turn ont 
resembles but slightly pure gutta percha as taken from the tree, and 
he adds “it is impossible to determine the origin of the gutta 
percha as comprising the se4o//ed of Singapore.” This is greatly 
to be regretted, and T feel sure that the present enormous fall in 
price is partly accounte! for by the adulteration to which this 
procuct has been subjecte:i. As will be seen further on, the prices 
lately quoted in Singapore for gutta percha are less than those 
current for very ordinary India rubber of low grade. Tt is a well 
known fact that the exports of gutta percha from Singapore greatly 
exceed the imports. This is, however, partly explained by the 
fact that very inferior *Getahs” such as “ Jelutong” (Dyera 
costulata) are shown when imported as inferior India rubbers, and 
then mixed with gutta per:ha and exported as such. “ Jelutong” 
can hardly be called a cutta percha however, and this only bears 
ont my statement. Whereas the price of gutta percha rose in 
1902 to $600 per pikul (1 pikul=13334 Ibs.) the average price of 
Getah Jelutong is only $6 50 cents. Gutta percha also finds its 
way inta Singapore under the name of India rubber; also a certain 
amount is brought in by pissengers and smuggled through in 
small quantifies ata time 
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V.- PROPERTIES OF GUTTA PERCHA, 


As is generally known, pure gutta percha when heated becomes 
soft, malleable and p): 


istic, but when allowed to cool it becomes 
hard, retaining any shap2 given it when hot. Pure gutta percha is 
so hare that it would be difficult to drive a nail into it when in’ the 
cool state. In compo-ition it differs fram India rubber physically 
more than chemically. It burns freely with a very character- 
istic odour, When exposed to air for any fength of time it 
oxidises, when its insulating qualities and durability decrease, but 
if kept in water its duration is indefinite. 

Acids do not affect it unless concentrated. 

Its chief value of course arises from the fact that it is 
unaffected by sea water ; this and its insulating qualities make it 
invaluable for submarine cables, 

The chemical composition according to W. P. Brant is as 
follows +— 

Carbon 86°36 
Hydrogen 1215 
Oxygen 149 


Its physical composition according to Payena-— 
Gutta 7B82 , 
Albane 16°14 (crystalline resin) 
Thiarite: 504 


TOO0'0O. 


It is a great pity that in Singapore and in the Malay States 
generally the term “yutta” is used indiscriminately to mean either 
India rubber or gutva percha, as this leads to great inaccuracy in 
returns. 

SOME FACTS ABOUT THE TRADE. 

In 1880 Great Britain imported from the Straits Settlements 

68,862 ewt. of gutta percha valued at £505,821, while in 1876 
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the imports were only 19,665 cwt, and in 1878 49,387 cwt. Thus 
it would seem that the rush for this product came on between 
1876 and 1880, or within the last 28 years. In 1890 the price 
was 316 per pound, but rose to $4°60 cents in 1902. 

The exports from Singapore for the last 18 years are as 


follows :-— 
1886 Pikuls 33.946. ' 1895 Pikuls 43,910. 
1887 0 25.539. : 1896 4 43,769. 
(B88, 22717, : i807, 45,417. 
188Q 50 493. 1898 7 93,398. 
18yo 78 30. 1899 78,343. 
1891 4 54. 20. 1900 4 97,399- 
1892 6 41.990 1901 2 73,815. 
18934 38.045. 1902 63,559: 
1804 4 42.341. 1903 ow 35,001. 


The question which naturally forces itselfon one's mind is, 
will there be any demanil for gutta percha by the time the Vedera- 
ted Malay States forests have been given time to recuperate? 
A substitute may be invented or submarine cables may become 
unnecessary ; either of these two contingencies failing, it is 
difficult to see why the demand should not be even greater than 
heretofore. In this case it will be advisable for the Government 
to transmit its gutta poarcha direct to agents or manufacturers 
at home, and above all not to send it to Singapore to be changed 
beyond all recognition by the Chinese middlemen. Appended is 
a statement of the highest prices of three qualities of gutta percha 
exported from Singapore during its zenith and decline. | am told 
that this decline of first quality is largely due to the falling off of 
the demand for the be-t quality owing to the cessation at present 
of work on laying cable-, but do not think this the only cause. 

For the photograph: here reproduced I am indebted to Mr. IL. 
C. Robinson of the Selangor Museum. They represent a forest in 
which the dense underyrowth has been cleared, showing up the 
young Palaquium plants those with the rather stiff looking leaves, 
In Plate xxviii the tall <ipling in the centre is a Palaquinm gutta, 


also the one close to it, 
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Plate xxx shows a group of seedlings and small poles under 
the big forest, 

Plate xxxi the same; these are all naturally grown, Wis 
difficult to obtain good photocraphs owing to the bad light. 

Plate xx xii shows some forest not yet cleared of undergrowth ; 


the tree with the white light on the stem is a Palaquium. 


THE GRAZING QUESTION IN MADRAS, 
BY Fo ALT 


The future of the forests depends so much on the amount 
of grazing that they can be saved from, while the present of the 
ryot depends (or is said to depend) so much on the number of cattle 
which he can maintain at a nominal cost, that it appears impossible 
to reconcile {hese two divergent interests, The interests of the 
cultivator are rightly considered of paramount importance, and it is 
impossible to convince the ordinary ryot that grazing restrictions, 
necessary from a forest point of view, are advantageous to him, 
For generatios he has been accustomed to keeping as many 
cattle as he could find food er water for, not for tilling his lard, 
but as the cheapest and most convenient method of bringing 
produce from the forests and depositing it in the form of manure 
on his land. In what may be called, so far as forestry is concerned 
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the prehistoric days prior to the introduction of the Forest Act, 
certain areas were selected as reserves; these areas were theore- 
tically closed to man and beast, and it was probably for this reason 
that an order was issued to the effect that no reserve should 
include any public path. Consequently the reserves were very 
limited in area, and as free vrazing was allowed everywhere except 
in the reserves, their formation did not materially diminish the 
area available for cattle of «1! descriptions. But with the reorgani- 
sation of 1882 and the introduction of the Forest Act, reserves 
were soon formed ona large scale, and the old idea of the word 
“reserve” being synonymous with “area rigidly closed to man and 
beast ” had to be modified. In 1885 > Mr. Gamble advocated light 
grazing in the Nilgiri reserves, and in the same year Colonel Camp- 
bell Walker declared hitnself in favour of light grazing in the forests 
of the plains, defining “light as one head of cattle per five acres of 
forest afier excluding all bare and rocky patches. Various pro- 
posals for limiting the number of cattle to be admitted to a reserve 
were made, but they all failed, those on the “ first come first served” 
principle because local cattle-owners might be excluded from a 
reserve by the prior advent of an exotic cattle breeder with a large 
herd, and those on the villageman distribution principle because of 
the impossibility of effecting an equable distribution by the forest 
staff then available or by village officers. Tt was then decided that 
no restriction on the number of cattle to be adinitted to the 
reserves could be attempte 1, and grazing permits for which nominal 
fees were charged were issued to all-comers. At first these permits 
held good for all the rescrves of the district in which they were 
issued, and in the hot weather as soon as the pasture in one 
reserve was exhausted, by overgrazing or by fire, the cattle were 
moved on to the next reserve irrespective of the number of cattle 
it might already contain. ‘The results, in a bad dry season, may 
easily be imagined; half starved cattle from a reserve which had 
been cleaned out of fodder or water crowded into the nearest 
reserve and accelerated the disappearance of the available fodder 
therein, after which, augmented by the cattle which habitually 


grazed there, they moved on te overcrowd a third reserve, and so 
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on, till they reached a tract of forestless country which they were 
too feeble to crosi, and there they died by the hundred, 

In order to prevent this reoccurring and to ensure a certain dis- 
tribution of cattle, the area for which permits held good was reduced : 
the unit of area became part of a reserve, a reserve, or a group of 
reserves accordin; to circumstances, but still no restrictions on the 
number of cattle to be admitted to each unit were imposed. If a 
cattle-owner wisly «| to transfer his cattle from one grazing block to 
another, he had t) pay for new permits for the second block, and 
though the grazing fee was and is quite nominal (three annas per 
cow per annum) this double payment gave rise to numerous 
petitions. [t has no doubt augmented the grazing revenue in 
many districts, but the cattle-owner considers it an injustice and has 
good arguments oa his side. Owing to the absence of all restric- 
tions on the nun.ber of cattle admitted to each block, certain 
favourite blocks soon get overcrowded with local cattle to which 
in the dry seasou are added herds of breeder's cattle ; fodder or 
water or both fail, and the cattle-owners who have paid for grazing 
fora year demand that they may be allowed to move their cattle 
without further payment to a block which contains fodder. I use 
the word foditer instead of pasture advisedly, for in many of the 
reserves in the plains, after the disappearance of all pasture, 
cattle are fed on the leaves of trees, cowherds lopping off branches 
freely, and at the ond af the hot weather these overgrazed reserves 
present a pitiabl spectacle: ground as hard as iron and as bare 
asa rock, not a lei f or a green shoot within six feet of the ground, 
trees barked and lopped in all directions ; no wonder that natural 
reproduction hardly exists in the reserves, and as for the unreserved 
lands they are past praying for. From the moment that payment 
was demanded fer grazing in reserves, the pressure on unreserved 
lands incrcased #10 man would care to pay three annas on the 
chance of getting grass ina reserve so long as he could keep his 
cattle alive on th: unreserved lands, but as the area of reserves 
increased the free grazing area diminished and also the free 
felling area, with the result that the denudation of unreserved 
lands was enormously accelerated, and most of them are now 
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useless for pasture except during the monsoon months. Goats of 
course were the principal ‘actors in the work of denudation and 
destruction, and in some. districts their depredations are still 
allowed even in reserved forests because the ryots say that goats 
are necessary to agricu'ture; in other districts, however, the 
imposition of a grazing fce of from eight to twelve annas a goat 
has resulted in the disappearance of a large proportion of the herds 
of goats formerly maintcined, and it has not been shown that 
agriculture is any the wor-e off in consequence. Tf it is true that 
“nature abhors a vacuum "it is equally true that “forests abhor 
goats,” and as a well-ki own French Forest Officer said with 
reference to the goat question in Algeria, “Tf anybody will 
show us how to grow goals and forest on the same area we shall be 
much obliged, for no Fore st Officer has yet succeeded.” Goats must 
sooner or later be relegate-1_ to unreserved lands, the denudation of 
which will limit the number that can be maintained ; they should 
not enter into the quest-on of provision of grazing in reserved 


forests. 
What then will be -he future development of the grazing 


ation and 


question? If unlimited grazing continues, deteric 
eventual disappearance o/ the forests must be the result. There 
is no doubt that unlimitet grazing is not the best treatment for the 
forests; is it the best for the cattle-owner? Under it the local 
cattle-owner finds the reserves in his vicinity overrun with cattle 
belonging to breeders ; he pays a grazing fee with no certainty of 
obtaining grass for his cattle; at best his cattle get half rations 
and deteriorate, and in times of scarcity he loses many that might 
have been saved ifthe number of cattle admitted to the reserve 
had been limited to its grazing capacity. Given a sufficiency of 
grass his cattle would improve, and so would the forest growth on 


which he counts for his building and agricultural materials. In 


fact it is generally admitted that unlimited grazing is an evil, but 
the difficulty of restrictins the number of cattle without hardship 
to the poorer cattle-owne’s has hitherto prevented any attempt at 
Jimitation. The difficully is not insurmountable, but requires 
careful treatment. Firstly, what are the classes of cattle for which 
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grazing has to be provided? They may be divided into—(1) 
plough and domestic cattle, 12) cattle kept for the value of their 
manure, (3) cattle kept for breeding purposes. The country 
would not suffer materially if class 2 were eliminated: other 
manures and other means of bringing manures to the fields would 
soon take the plac? of these manure collectors, and the quantity of 
straw and pasture available for use by the remaining two classes 
or for sale would be so largely increased that fodder famines 
would become rate, Class 1 has to be provided for locally, and 
class 3 in the large forests in which local demand falls far short of 
the supply of pasture. In 1890 the Madras Government outlined 
ascheme for light grazing and stated that cattle required for 
agricultural and lomestic purposes must have first claim on 
reserves ; that if this were not done the result of protection would 
simply be a large iicrease in the number of animals requiring pas- 
ture and the conseyuent failure of all efforts to permanently improve 
the grazing grounds; it further considered that gvazing should 
be provided for the cattle of every landholder at the rate of two 
bullocks and one inileh cow for every five acres of land occupied. 
Unfortunately this does not seem to have been brought into force, 
either from want of establishment, or from want of reserves. [t is 
quite conceivable that an isolated reserve of, say, 1,000 acres extent 
may be surrounded by villages containing 10,000 acres of occupied 
lands, and the graz ng demand based on the above scheme would 
amount to 6,000 heid of cattle. No scheme for the distribution 
of grazing can succeed unless it is based on the amount of grazing 
available, Tt has len suggested that the grazing fees should be 
raised until the deniand is reduced to the grazing capability of the 
reserves, but this weuld entail the exclusion of the poorer classes of 
ryots in favour of the wealthy landowners and the cattle-breeders, 
It would, on the other hand, diminish the number of cattle kept for 
manuring purposes, and this is one of the principal objects to be 
attained in localitic. in which the demand for pasture exceeds the 
supply. In such localities the ryot must learn to substitute other 
forms of manuce, and an increase in the grazing fee would make 
him seck a different method of enriching his land. Tt is only the 
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existence of cattle kept for manuring purposes that necessitates 
the grazing fee being kept at its present nominal sum; in some 
districts higher fees are charged for breeders’ cattle, and in) most 
districts plough cattle ave stall fed. A gradual increase in’ the 
grazing fee might therefore be allowed. But the complaining 
ryot always excites sympathy by the plea that he cannot afford to 
pay grazing fees for his agricultural (2 ¢, plough) cattle, and has 
been known to make thes an excuse for his inability to pay his 
land assesment; this of course is ne argument against the levy of 
moderate grazing (ves, for if the land assessment is so high that the 
ryot cannot afford to spend three annas per annum on the main- 
tenance of each bullock required for cultivation purposes, it is 
evident that the land tix is excessive ; the same argument would 
apply if instead of thres annas the grazing fee was threc rupees, 
which for a yoke of bullocks comes to 3°15 pies per day, a sum 


considerably below the actual cost of stall feeding, [t would, 


however, be impossible to sudden 
considerable amonnt and, though 
Jead to a gradual decrease in t 


y raise the grazing fees by any 
a gradual increase in fees will 
re number of cattle, some other 


means must be adupted to pat a stop to the excessive grazing in 


the same time 
This 


forec, with cortain modifications, tl 


reseryes while at 


small and poor landhol lers, 


No grazing block should ce 


safeguarding the interests of the 
can best be dane by bringing into 
ye Government scheme of 1890. 


mitain more than one compact 


block of forest ;it is in-material whether the block is a reserve, a 
group of reserves, or a portion of a reserve ; the division of forests 
into grazing blocks must depend on local circumstances. Irom 
every village adjoining a block the Kurnam or village accountant 
should submit a statement showing the number of landowners 
holding (1) less than five acres of land, (2) from 5 to 10 acres, (3) 
15, 


demand should be cal. 


from 10 to 


and sa on; from these statements the grazing 


culated at the rate of two plough cattle and 


acow for every five a res, or other unit (the area worked by a yoke 


of cattle varies cnorm ously in different districts or even in parts of 
> 


one district) ; the graying “ possibility ” of the block should also be 


ealeulated, and if the possibility exceeds the demand grazing 
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permits can be i-sued to the landowners in proportion to the 
extent of their hol tings ; if, on the contrary, the demand exceeds 
the possibility, the issue of permits rust be limited to the latter, 
and must be proportionate to the individual demand. 

Tn the first cise (possibility exceeds demand) the question 
arises, what is to le done with the excess grazing available? Tf 
within reasonable Hstance, there is a grazing block in which the 


position is reverse], the excess can be allotted to the villuzes 


concemed ; in other cases it may be allotted either to manuring 
cattle or to breeders’ cattle, according to circumstances; if to local 
manuring cattle thy grazing permits might be sold by auction, if to 
breeders’ cattle they might be sold at fixed rates, higher than those 
charged for plough eattle which are kept low in the interests of 


agriculture, In the second case (demand exceeds possibility: what 


is to happen to the cattle for which permits are not issucd ? Unless 
other grazing blocks are available in the vicinity’ it will be a case 
ofthe survival of the fittest, ‘The Forest Department cannot give 
more than it has-zot; if there is pasture for 1,000 head, and the 
demand is for 2,000 head, either the forest or the cattle must go; 
how, every acre of forest that gocs means decreased pasture, and 
the result of sacrificing forest to cattle would be thatin a few years’ 
time the possibility would be soo head instead of 1,000. Tt is 
evideut therefore tat in order to maintain the amount of pasture 
available the exces: number of cattle now existing must disappear 
or} 


supported i wme other manner, 


The above scheme provides cheap grazing up to the amount 
that the forests can support for agricultural cattle and ensures a 
fair distribution of permits among landholders, and this is as much 
as Government can be expected to undertake, but what will be the 


result when the demand for pasture exceeds the supply? By the 


univ law there must be an increase in the price of the 
commodity in demand, and as actually most of the plough cattle 


ar 


tall fed, the pe:mits issued at a low rate for a certain purpose 
will be sold at a poemium to the owners of herds of manuring 
cattle ; the small land-owner with his one pair of bullocks will get no 


grazing for them in the veseryes (he does not require it!) but will 
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make a few annas by sellirg his permits to his rich neighbour, and 
this will pave the way for a general increase in the grazing fees in 
a few years’ time. If then the eventual result of this scheme, which 
involves a great deal of work, is the increase of grazing fees, would 
it not be simpler to go straight to the end and gradually raise the 
te 


u 


I think not, becau-e the above scheme limits grazing to the 


possibility of each forest v¢ ove, whereas the gradual increase of 
fees would take years to cffect the same object, and in the mean- 
time the possibility would be steadily diminishing. 
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EXTKACTS FROM OFFICIAL PAPERS, 


THE FIBRE OF HIBISCUS TILIACEUS AND OTHER PLA 
AS SUBSPFITUTES FOR JUTE. 


An article on “ Jute in Burma” having appeared in the 
Rangoon Times of the 25th August 1904, my attention was invited 
thereto by the Local Government, and a report was called for. 
With the approval of Government I send you the following 
account :— 

OCCURRENCE OF HIBISCUS TILIACER 


[S IN BURMA AND REPORT ON THE 
ERALLY. 


SUBJECT G 

Hibiscus tiliaceus (Burmese 74/nban Shaw) belongs to the 
natural order Malvaceas and is allied to the cotton plant, to 
which its flowers bear a close resemblance, both having large 
bright yellow vetals with a claret-coloured centre. It is plentiful 
in Lower Burma, generally along the tidal rivers and creeks, and 
this would seem to show that it thrives best on a saline or 
moist soil, 

FIBRE. 

The Thinban Shaw yields a fibre of average quality, which is 
probably more durable than jute if subjected to wetting, and 
would consequently do better for sacks which may have to stand 
on damp ground. It is a matter for planters or Government to 
decide whether its cultivation at the present day would pay 
better than that of other crops. In the case of China grass (Rhea) 
the manufacturers expect the cultivators to produce the raw 
material in large quantities before they will guarantee a high 
price for it ; yet the pre-eminent qualities of this fibre are well 
known. With a less famous fibre, as the one we are now consider- 
ing, desultory experiments are not likely to attract capital, An 
experiment of this nature has been tried by Mr. Le Fevre, but 
was discontinved evidently for want of sufficient capital. It takes 
time for the special qualities and the most suitable mode of 
treatment of a new fibre to be learned by mannfacturers who may 
have to order special machinery for dealing with it ; consequently 
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producers must be prepared to wait for profits until the produce 
they offer has not only established itself in the estimation of 
buyers, but taken a firm hold of the market. 


LOCAL MANUFACTURE OF GUNNY BAGS. 

It is quite probable that the Thinban Shaw or other suitable 
fibre would pay ifthe plait were cultivated and the fibre locally: 
manufactured into guns bags which ate so largely required in 
Burma by the paddy and rice trade, Tt has been suggested by 
the Editor, Rexgoor Times, that this might be done by hand 
looms in the villages, but owing to the want of enterprise and 
industry on the part of the inhabitants this is doubthil  Govern- 
ment might, however, grow the fbre or buy it from the culti- 
vators and make it up fico gunny bags at the jails, 


VALIIE GF ‘THINBAN SHAW, 

If this fibre were seit to market in the condition that jute is 
usually sent, it would probably fetch about ez per ten or 
perhaps a little more. lrom the account given by Mr. Le Fevre 
he was offered £20 to £35 per ton. His specimens may possibly 
have been prepared with more than ordinary care, and thus have 
obtained higher quotations for a more highly finished article than 
the ordinary Calcutta jute. In fact, am informed that he has a 
secret method of treating the fibre. He states that he worked it 
up into rope, matting, and guony, and also dyed the fibre in 
different colours. Unfortunately he could not supply me with 
samples. The prices obtained by Mr. Le Fevre are very high, 
even at the lower quotation of £20, as the length of the staple was 
only 4 to §1% feet, whereas Bimlipatam jute is said to average 
7 feet and Naraingunve jute (the real article) 8 fect in length. 
ft would no doubt be possible in cultivation to obtain Hibiscus 
fibre up to 8 feet in len sth. 


NATURE OF THE “CONCESSION GRANTED TO MR. LE FRYRE. 
Mr. Le Fevre, who now resides in Rangoon, was granted a 
free permit to collect the fibre from July to December 1goo, in. the 


unclassed forests of the Toungoo distriet. [n Getober 1900 he 
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applied for and was allowed an extension for one year. Nothing 
further was heatd of the venture until | saw Mr. Le Fevre’s letter 
in the “Rangoar Times of 31st August 1904. 1 have since 
been informed that altogether 2 tons of fibre were cleaned 
and prepared by manual labour and disposed of through Messrs. 
Finlay Pleming, Edmund Jones and Deacon Clarke, of Rangoon. 
Vhe price realised is said to have been £35 per ton in England or 
Rs. 5-8 to Rs. 6 per maund in Calcutta. Mr. Le Fevre was 
obliged to stop work as the help which he had been promised 
was not forthconrng. 
OVINE R PLANTS YIELDING SUITABLE. FIBRES. 
HIBISCUS CANNABINUS, Le. 
The Mesta-prut of Bengal could be cultivated perhaps more 


tensively than Ubinban Shaw, and in drier parts of Burma. 


This plant is already profitably cultivated in Vizagapatam 
district, Madras Presidency, and has been placed on the home 


market as a speci] kind of jute -Bimlipatam jute. (See No. 11, 
Agricultural Ledger, 1903. ; 


ABROMA AUG 


TSTA, LINN. FL 
This sterculinceaus plant is mentioned on page 241 of the 
ledger referred to above. Tt grows in the Darjeeling Terai and 
possibly also occurs in South Tenasserim. [t has not yet been 
met with in Burm:. by the writer and has apparently not been 
recorded froin this Province. 
NoLLERRUNEA INTEGRIFOLIA, GAUD. 

(Kurz Flora, Vol. Ul, page 427, under Orcocinde sylvatica 
Mig.) The Bourtia of the Assamese. The Nepalese name of this 
is Lipia and the writer knows the fibre to be excellent, 

MAOUTIA TUYA. 

iVedd. {Burmese Sat Sha.) Kitz on page 429, Vol. TL, says 
thisis frequent in the drier hill forests of the Martaban Hills at 2,500 
to 5,000 feet elevation, often springing up in deserted hill taungyas, 
and that it yield» a strong fibre resembling rhea. The writer 
knows this fibre als» to be exceedingly strong and durable. For 
gunnies and similar uses it should fetch a higher price than that 


paid for jute bagging. 
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GIRARDINIA ZEVLANICA. DENEVAR HETEROPHYLLA, > 

The Nilgiri nettle. «Burmese Jeéragr7, Karen Latsa.: This 
is plentiful in moist places e.g, at Thagyo on the Kabaung river. 
The fibre which has been treguently reported on and exhibited, 
is very strong and durable and quite suitable for gunnies. The 
writer knows this fibre wel’ and has had it made up into a coarse 
cloth, which is practically »mperishable. 

In the above list only those plants have been included which 
are not known to fame but which yield strong and durable 
fibres. Tf the gunny bag industry is successfully started the 
preparation of fine textile fibres and the ut 


ation of the waste 
tow, « , for string, twine, paper-making, etc, is sure to follow. 
At the recent agricultur:} show of the Straits Settlements ancl 
Federated Malay States, held at Kuala Lampor, it is said that a 
Mr. Schiemer has heen very successful in) preparing fibres by his 
new machine. 

Mr. Le Fevre has been asked to prepare fresh samples of 
Tiinban Shaw fibre for valuation as those previously prepared 
are not now avaitahle. 

FOB. MANSON. 
RANGOON | Conservator of Forests, 


27th fanart 1905. Tenasserii Cirele, 


SCIENTIFIC PAPERS. 


’ 
NOTE ON THLE OCCURRENCE OF A PARASITIC FUNGUS 
ON PINUS EXCELSA. 
RY W. MAYES, F.GHY LES. 

When working last autumn in a part of the Kalela Reserved 
Forest in the Simla Division [£ noticed that a number of poles 
of Pinus excelsa had been attacked by a parasitic fungus, the 
fructification of which bore a close resemblance to Trametes pint, 
the well-known pest of the Scotch pine in Europe, with which 
those officers who have visited the forests of Prussia are doubtless 
familiar, Specimens of the fructification and of wood containing 
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the mycelium were sent to the Director of the Forest School, and 
were by him forwarded to the Cryptogamic Botanist to the 
Government of India, ‘Mle latter officer has identified the species 
as Trametes pint itself. 

This fungus is a tree parasite, the mycelium growing in the 
interior of the living tree and producing red rot of the worst type. 
The wood becomes spongy and useless for timber, and exhibits 
numerous white-bordered cavities, the presence of which, as Dr, 
Butler informs me, is characteristic of Trametes pint, and of no 
other species. The spores obtain an entrance through wounds ; 
and the sporophores appear on all parts of the tree-trunk, but show 
They are bracket or 


a decided preference for old branch-scai 
horseshoc-shaped or rounded, generally small or of moderate size ; 
and their colauration—blackish brown above and dull fawn below— 
makes them inconspicuous objects. My observations go to show 
that the mycelium lives in the heart wood rather than in the sap 
wood and cambium, with the result that, although the timber is 
rendered useless when once the fungus has obtained a firm hold, 
the tree is not killed quickly. This is in some respects a disadvan- 
tage, for it tends to give an infected wood a fictitious appearance of 
healihiness, For instance, the forest of which Tam writing looks 
at first sight remarkab!y healthy and promising; and it is only 
when a closer examination reveals the numerous sporophores on 
the trees that the extent of the disease is realised. Fortunately 
Frametes pint does not ittack the deadar at all, at any rate as far 
as my observations go T have seen no instance of it, and the 
Range Officer states thit he has not seen the characteristic red 
rot in the wood of any deodar tree that has been felled in the 
forest. 

This occurrence of the fungus is of practical as well as 
scientific interest owing to the extent of the damage that has 
been and is stilt being done. Having been informed as to the 
identity of the species by Dr. Butler, 1 have lately made a 
careful examination of the affected area, with the result that a 
deuse forest of Pinus excelsa poles covering an area of 181 
acres has been found to be diseased bevond hope of recovery. 
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To obtain some reliable data I carefully counted the trees 
over an area of one acre in one of the best stocked parts, 
and found that out of 603 trees no less than 203, or say 30 per 
cent, were infecte’. These 203 trees were those which showed 
obvious signs of the disease in the shape of the sporophores of the 
fungus; but as Travvetes pint does not fructify until its growth 
inside the tree is far advanced, there must be many more stems 
which are diseased but on which the sporophores have not yet 
appeared. Under ‘he circumstances it is, [ think, justifiable to 
assume that 40 per cent of the crop is already infected, Healthy 
and cliseased poles ave mixed together ; the former have on them 
numbers of old branch-scars through which the spores can gain an 
entrance ; and it is hardly to be supposed that any large proper- 
tion of the crop will ultimately escape infection. The only pre- 
ventive measure that can be taken is to cut away every diseased 
tree as soon as the sporophores appear on it, If this were done it 
would) mean cuttin: out nearly half the crop at once, and even 
then it is almost certain that the disease would not be extirpated. 
The poles are now about 40 years old, and in the ordinary course 
would have to grow for 4a years move to reach exploitable dimen- 
sions; but the balence of probability is that by the end of that 
time the great majority of them would be fit for nothing but 
firewood, even if they had not been thrown down by wind or snow 
owing to the spread of the fungus in the wood and the consequent 
rotting and weakening of the stem. Under the circumstances it 
seems that the only thing to do is to get rid of the present crop as 
soon as possible, and grow something better in its place; and I 
have already sent up official proposals for the conversion of the 
pine area into deodar, The method would be to make a_ severe 
thinning among the pine so as to remove about half the present 
stock, including if possible all the obviously diseased poles, and 
then to sow deodar in Lincs under the shelter of the remainder 
which would be remo. ed gradually as the young decdar grew up. 
Under my proposals the sowing up of the whole area would be 
completed in 16 years, which is the period that the present working 
plan_of the forest has to nin, 
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T may add that | have lately observed 7vametes pint in other 
forests besides Kalela, thouyh not to the same extent. It appears 
that the fungus is an enemy to be reckoned with in all Peaus 
excelsa forests inthe Sim)u hills; and it would be interesting to 
learn whether it has been observed in other parts of the Himalayas 


also. 


ORIGINAL ARTICLES. 


THE SCHOOL OF FORESTRY. 
Forest oF Dean, 
BY C. O. HANSON, 1. FP. Sy RET 

There has been so much written of late about the need for 
forest schools in England that it may be of interest to Indian 
Forest Officers to know what has actually been accomplished in this 
important matter by the Commissioners of Woods and Forests. 

After the publication of the report of the Departmental 
Committee appointed by the Board of Agriculture to enquire into 
the state of British Forestry, the Commissioners of Woods and 
Forests determined to stat a small school asan experiment. They 
decided that it should be in the Forest of Dean, as a large tract of 
woodlands was available for instruction and practical work. It 
was, moreover, decided that ouly working men should be admitted 
with the idea that, after going through the course, they would be 
suitable for the position of woodmen in the Crown Forests, or for 
woodmen or foresters on private estates. 

The object of the school is to supply thoroughly practical 
men, not above doing manual labour, and, at the same time, with 
athoroughly sound trainng in syltviculture. Jt was thought that 
such men would be useful both on small or large forest estates. 

On the recommendation of Dr. Schlich, I was appointed 
Instructor, and the school was opened in January 1904 with a 
class of nine men of between 17 and 22 years of age. Seven of 
these were Crown workiaen in the Forest of Dean and two were 
sent from Windsor Forest. In November 904, a second class was 
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started with seven men, five of whom were Crown workmen and 
two came from private estates. In all there are at present 14 men 
at the school (two of the first class were found unsuitable and 
were dismissed). It is proposed to take in seven or eight men 
annually ; the ful’ course being two years. Each class attends 
school on two days in the week for three hours on each day, with 
an occasional full lay in the woods on excursions or for practical 
work under my supervision, 

The remaind:r of the week they are at work in the forest as 
ordinary labourers, and, though not then receiving instruction, 
they become fairly expert in| much useful work. At such times 
they are employed on nnesery work, planting, hedging, draining and 
the innumerable «her operations which form part of the ordinary 
routine of forest work. In addition they are taught by experienced 
woodcutters to us an axe and saw, 

With regard to class room work, I am the sole instructor, and 
the Lime at my disposal only enables me to deal with the most 
essential subjects. The majority of the men have done but little 
reading or writing since they left school at 14 years old, and a little 
general education, especially in arithmetic, would be an advantage ; 
but until the schoul is enlarged and a second instructor appointed, 
it is impossible to do more in such subjects than to bring in what is 
absolutely necessiry to render the lecture intelligible. If time 
permits the following subjects will be dealt with -— 

1, Sylviculture, theoretical and practical, 

2. Forest protection, 

3. Measurement of felled and standing trees and woods, 

4. Simple working plans suitable for the present state of the 
majority of small British wooded estates. 

5. The fellin.s and extraction of timber and preparing timber 
for sale. 

6. Simple accounts and control books, 

7. Elementary botany sufficient to understand the life-history 
of a tree, and the recognition of British forest trees and shrubs; 
the life-history of the more important fungi. The identification 
of the chief British timbers. 
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8. Entomology.—The ‘ife-history and identification of a few 
of the most injurious insects. 

g. A short course of surveying. 

The result of the first year’s working is encouraging, The 
men are keen on the work, and have improved considerably in 
intelligence. 

The school being in an experimental stage we have at present 
no school buildings or properly set-up class rooms. A roan in 
the institute at Parkend, vear Coleford, is placed at our disposal 
on school days, A smal{ muscum and herbarium has been 
started. 

In course of time if the school is successful we shall probably 
be given proper accommodation, 

The surrounding woods in the Farest of Dean, consisting of 
18,500 acres, and especially the high meadow woods of 3,285 acres, 
which latter is now being worked under a plan prepared by the late 
Mr. H.C. Hill, afford ample instructional areas for the students to 
observe the growth of browd-leaved trees and larch, Unfortunate- 
ly there are no woods of other contfers in the neighbourhoed, 
There are a great variety of soils and situations, the land being 
hilly and varying fram 100 to goo feet in altitude and the soil 
being on four different geclogical formations. 

T receive much help from Mr. F. A. Popert, Conservator of 
Forests (retired), who is Superintendent Forester here, and every 
opportunity is given me of instructing the students in practical 
work, thinning, pruning, etc, by Mr. Philip Baylis, Deputy Sur- 
veyor, under whose general orders I work, 

The future of the -chool largely depends on whether the 
students find places after completing their course. The Crown 
will employ a certain nunber, but, of course, cannot employ all 
besides those actually at the school. As we are continually 
hearing that trained woodmen are unobtainable in| England, one 
may presume that there will beno difficulty in getting places for 
the passed students, and that employers will be willing to give 
higher wages than are at present given to untrained men. 

It must be very satisfactory to Dr. Sehlich to feel that, at 


tgos)] EUCALYPLUS OM. FACTORY AT COONOOR 375 


last, after his lon continued efforts to improve British Forestry, a 
beginning, though a small one, has been made to educate the 
woodman class. It js perhaps hardly necessary to say that I have 
received a great leal of help and advice from him. 


THE EUCALYPTUS (&. GLOBULUS) OIL FACTORY AT 
COONOOR, NILGIRIS. 
BV KG. MENOY, COCHIN FOREST DEPARTMENT. 


This industry is carried on on a very small scale at Coonoor at the 
“Carolina ” premises by Mr. Thomas Brown, the owner of the place 

At present the industry is rather of the nature of an ex- 
periment than a lucrative business, The apparatus in use is 
comparatively simple, consisting of a still and condenser. The 
still is put up in a katcha building of small dimensions, A 
sketch of the st-ll, condenser, &c. is given below. The still 4 
consists of a big copper vessel of about 6 ft. in height and 3 ft. in 


BEARS 


LONGITUDINAL SECT ON OF THR STILL, CONDENSER, &C., USED AY THE EVCALYPTIIS 


DIT FACTORY AT COONONR, NILGIRIS. 


diameter and is covered by a disc # penetrated at its centre by a 
pipe CG which carries the vaporous oil to the condenser A. The 
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condenser is a copper vessi:l of about equal dimensions to the still 
and contains a coiled copper tube J), which is continuous with 
the pipe C, and also a vertical pipe GF is filled to the brim with 
cold water by means of a feeder pipe /, the heated water from the 
condenser being carried away through the tap 77. The jar AY 
receives the oil condensed in tube C. 

The still is filled with weil-matured leaves and water poured 
in to fill up the interstices. The vaporous oil carried by tube CD 
gets condensed in its course through the condenser and trickles 
down into the bottle. 

About two head-loads of leaves go to fill one charge of the 
still, and it takes usually chout eight hours to extract all the oil of 
one charge. The resultin:; oi] is, with advantage, re-distilled to drive 
away any aqueous vapour and pyroligneous acid present in it. 

Since Mr. Brown uses his own firewood it is not possible to 
fix the expense incurred by him on that score, It may, however, 
be stated that as since about 20 c, ft. of firewood are consumed to 
extract the whole oil from one charge, fuel to the value of Re. 1-4-0 
is usually burnt away. One charge of the still gives 27 02. of oil. 
Resides the expenditure on fuel a sum of Re. 1-8-0 per charge of 
the still is entailed for supervision and rent of premises utilised 
for the purpose. Hence the total charge per fill of the still is 
Rs. 2-12-0, giving therehy 27 02. of oil. 

Owing to the extieme cheapness of Australian oil which in 
Maclras and Bombay sells at Re. 1 per bottle of 12 02. the oil of 
Mr. Brown's factory does not command a ready sale, so much so 
that he had, at the time [ visited his factory, about 1,000 bottles 
ready for the market. ‘Vhe selling price fixed by Mr. Brown is 
Rs, 27 per dozen bottles of £2 02. 


GIRDLING OF MISCELLANEOUS TREES IN SAL FORESTS. 
BV fF. R. CHANNER, LES. 


Many readers of the fxdian Forester must have experience 
of this sort of work and must have noticed that girdling appears 
to have no effect on several species. As it is a great waste of time 
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and money to virdle trees which cannot be kitled in that way, it 
is of the greatest importance that reliable information on the sub- 
ject should be arrived at and made public. Organized experiment 
is a necessity— casual observation will tell one that trees of such 
and such species have not died, but no proof is afforded that all 
other trees of the same species have not died. The observer pro- 
bably goes home and issues an order about insufficient depth of 
girdling. Much might be done hy observing that certain species 
never occur among the «dead trees, but it is by no means easy to 
distinguish the species of many dead trees. 

Experiments were conducted in the Bahraich Division of the 
Oudh Circle last season, and 1 make the results public in the hope 
that observations in other places may come to light, and that before 
long it may be scttled once for all which species should not be 
girdled. Further -information is required about many species, 
particularly about the rarer ones, as the numbers dealt with were 
too small for any decision to he arrived at. 

Spectes which do vot die when girdled. 
Dillenia pentagyna. _ Eugenia jambolana. 
Odina wodier. Terminatia belerica. 
Diospyros tomentosa. 
Mallotus philippinensis. 


Adina cordifolia. 
Stephegyne parvifolia. 


Anogeissus latifolia. Sterculia villosa. 

Spondias mangifera. All species of figs. 
Species which die when well girdled. 

Bridelia rerusa. Bassia latifolia. 

Buchanania latifolia. Terminalia tomentosa. 


Augeinia dalbergioides. 

Species which probably die, but more certain tnformation ts required. 
Kydia calycina. Saccopetalum tomentosum, 
Garuga pinnata. Hymenodictyon excelsum, 

Species which probrbly do not die, but more information ts required. 
Lagerstraamia parviflora. Semecarpus anacardium. 
Careya arborea. Stereospermum suaveolens, 

Grewia asintica, 

Ulmus inteyrifolia. 
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fuformation is regeired about—Sceichera trijuga, Miljusa 
velutina, Gmelina arborea, Fleodendron Roxburghii, Bauhinia 
racemosa, Bauhinia malahasica, Albizzia procera, Albizzia Lebbck, 
Cedrela toona, Cordia myna, Cordia vestila, Eugenia operculate. 
Many common species are omitted either because they are 
usually too small to come under consideration or because they do 


not actually occur among sal trees, but rather in patches from 
which sal is absent. 


THE FIXATION OF SHIFTING SANDS IN MARWAR., 

BY L, DAS, SUPERINTENDENT OF FORESTS, MARWAK. 

Towards the north and west and south-west of Jodhpur 
the soil of Marwar is sandy, being a portion of the Rajputana 
desert. The sand is mostly of a shifting character, being blown 
across the country by the south-west winds of the summer, 
and frequently forms itself into hills of varying height. During 
the months of the year that the winds prevail, the blown sand is 
a serions nuisance in. many ways, but chieffy on account of the 
great damage it does by spreading over the fields of the cultivator 
and the embarrassment it causes to the administration by 
accumulating on the Railway line and impeding traffic To 
combat this lattes annoyanee the Darbar used ts employ 
during the hot sea.on a supernumerary gang of coolies to shovel 
away the sand as it accumulated over the line; but the arrange- 
ment was not only costly but at times unequal to the task of 
preventing frequent delays occurring to the traffic in cases where 
excessive accumulations of sand heaped up. 

The nuisance is most felt in the area served by the Shadipalti 
section of the Jodtipur-Bikaneer Railway, eg, at Balotra station, 
where, although the line runs parallel to, and within a furlong of, 
the river Juni, the sand nuisance is hardly Jessened owing to the 
bed of the river being dry for more than eight months in the year; 
on both banks the sand is almost as heavy as elsewhere. In 1901 
the Marwar Darbar drew up measures to fight the sand by 
raising barriers against its progress. 7t was kaown that blown 
sand collects itself on the leeside of a barrier up to a certain height 
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and no further, and it was sought to train it so asto form a hillock 
which might gradually be consolidated by means of a plantation 
and forest growth. For the purposes of this experiment the belt of 
sand which divides the Railway line from the bed of the river Luni 
at Balotra was selected, A wooden fence being too costly, a 2 ft 
high thorn-fence was 


placed immediately above the river bank and 
anothera fey yards short of the Railway line for a length of a 
quarter of a mile, similar fences being placed across so as to en- 
clase about 20 acres of ground. The whole enclosed area was 
then strictly closed against the trespass of man and beast, the 
chaukidar even being forbidden to enter, lest he should break 
the soil and prevent the formation of a comparatively steady layer 
of rotten vegetation. Broadcast sowings were then made of 
Babul (Acacia arabica), Khera (Prosopis spicigera), Madar or Akra 
(Catotropis pi rcera), Bhu, Raveli (Acacia Jacguemontii), Bhu, Reneni 
(Solanum sp. Jharbert (Zisyphus nummularia), &e. As soon as 
the fence on the river bank was covered with sand on the Iceside, 
a fresh one was superimposed upon it; and this process has been 
repeated with the result that a ridge ef loose or partially loose 
sand is now formed and promises soon to attain such a_height 
that future sand drifts instead of crossing it will be beaten back 
into the tiver bed and washed away when the next rains come 
round. In the course of time, as the ridge becomes covered with 
wild vegetable growth and gains in firmness, it will form a fairly 
effectual barrier against the sand, Within the enclosed area be- 
yond it is hoped by means ofa growth of grass and shrubs to obtain 
aimatted layer of roots and soil, dead leaves, &c., which will not 
only fix the sand but will enable more valuable specics of trees 
to be put in und a valuable area of forest obtained. and thus for 
ever put an cnd tothe nuisance of shifting sands near the Balotra 
station, The experiment in this double aspect has already been 
so far attended with success that the immunity of the Railway 
line from what at one time threatened to be an irrepressible evil 
seems assured; and the only pity is that during the last four years 
the rainfall hus not been abundant enough to have already crowned 
the efforts of the Marwar Darbar with complete succ 
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SYLVICULTURAL NOTES ON HARDWICKIA BINATA. 
FROM GESERVATIONS MADE IN THR CUMRUM RANGR, KURNOOT. DISTRICT. 


BY KM. CROTHERS, FOREST RANGER, 


Hardwickia binata (yepz} is found in more or less all the 
reserves of the Cumbum Range. Various stages of growth are 
present from small sec: llings to matare trees 6 ft. in girth, usually 
forming gregarious patches of large or small extent; in some 
reserves old isolated trves may be found amongst a thick growth of 
bambyos, A peculiar feature is that very few trees of 6 ft. girth are 
sound; this Tshould think is due ta forest fires combined with 
the effect of a succession of dry hot seasons which must have 
cansed cracks internally (cup and heart shakes), and as time 
went on these increased till the advent of fungi completed 
what drought and fire had feft unaccomplished. In localities where 
excessive grazing has heen going on for years on poor soil Hard- 
wickia binata is represented by small stunted bushy growth. 

Aspect—1 have seen Uardwickia on all aspects and dotig: very 
well so long as the soil is inelined to be sandy and deep; the 
underlying rock in all the reserves here is chiefly quartzite, 
which yields a reddish yellow gritty soil on which the growth of 
grass and other vegetation is not very profuse, and this seems to 
be the soil favoured hy Hardwickia. IT have never seen the tree 
growing in the immediate vicinity of streams, from which I infer 
that it does not care for much moisture in the soil, preferring rather 
a dry one. 

Associates. —~Wacdwickia usually grows ina gregarious condi- 
tion forming a pure crop, but in some localities it may be 
seen forming part of a mixecdl crop of many species, and on 
occasions it forms a very small proportion of the crop and is 
represented by old and hollow stems: on such areas J have not 
noticed many young trees. The only species in whose company 
Hardwickia forms a good mixed crop is chfriman (Anogeissus 
latifolia), the condition being that there must be only these 
two species on the cround (as eecurs in some localities in this range), 
Vf advantage of this relationship between these two — species 
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be taken, and if such localities where they are found together were 
to be put under special treatment by cutting out systematically 
all other species found on the area, it seems very possible that a 
crop could be obtained of these two species which could be treated 
as coppice with standards, the Anogeissus forming the coppice and 
the Hardwickia 
large dimension ‘vhilst the former would give small sized timber 
and fuel, 


the standard; the latter would yield timber of 


Roots,—Hariwickia has a long tap root which runs down as 
directly as possible into the svil ; in seedlings the roots are from two 
to three times the length ofthe portion above ground, though I can- 
not say definitely that this proportion is maintained in older trees ; 
the tap root [ sheuld think is not very susceptible to injury because 
very often the sub-soil is full of loose boulders, large and small, 
and to make its way through these the root must often get injured ; 
yet in such place: Hardwickia seems to do well enough. To deter- 
mine, however, exactly how much injury the tap root can stand 
would need a nutnber of experiments consisting of cutting the tap 
root of a number of plants and watching the effects, 

Reproduction by seed—\lardwickia may be reproduced by 
sowings, if the seeds are deposited before the rains in a sandy 
soil with only a light cover of trees overhead. This conclusion 
I draw from the fact that when Twas in the Kamallakota Range 
T noticed that before I began a felling in a crop of yepi, there 
were no scedlings on the ground (the fellings were conducted in 
February and March); the previous year's seeds must therefore 
have been on the area. After the rains when the coppice shoots 
began to sprout I noticed that there were plenty of seedlings as 
well, whilst in the anfelied area there were no seedlings, thus de- 
monstrating that the cover (though light even there) was too dense. 

The fellings provided that only eight of the best trees should 
be left per acre, which seems to suit [Tardwickia reproduction by 
seed, 

Coppice growt4—Mardwickia stumps throw up a number of 
shoots from about an inch below the cut surface of the stump ; 
these shoots continue to grow up in a bush till one takes the 
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supremacy and the others then die down; this could be aided by 
cutting out the unpromising shoots and leaving the best one 
of each clump to survive, 

Hnemies—-In dry seasons when the monsoons fail Mardwickia 
seedlings and young trecs stand in imminent danger of being 
exterminated by cattle grazing in the forest, because at such seasons 
the little grass that does come up is soon eaten and then the 
hungry cattle turn their attention to Hardwickia leaves, which they 
seem to enjoy; buffaloes more particularly prefer Hardwickia leaves 
to any other fodder. 

Jusects.—| have not noticed up to date any attacks of insects 
ou living specimens of Iburdwickia—not such as would damage 
trees to any appreciable uxtent; the wood in stacks, however, is 
readily attacked by bark and wood boring beetles, more especially 
the white sap wood. 

We trust the author will erdeavour to procure specimens of these beetles for 


identification, since there are no resorts extant of the wood being attacked by such and 


the obse vation is likely to prove 61 considerable importance. - Hon. Ep. 


SOME LARGE DEODARS IN TEHRI GARHWAL. 
LY J. W. OLIVER. 


The two illustrations show specimens of particularly fine 
deodar trees growing on the right bank of the Dwanti stream in 
the Kulni forest, Tehri Garhwal, N.-W. India, where selection 
fellings were being carrie! out at the time the photographs were 
taken in May 1900. The deodars are mixed with Moru Oak 
(Quercus dilatata), which, while they have no doubt in a very 
great measure contributed tothe excellence of size and quality 
of the existing crop of the former, render their reproduction a 
very difficult problem. ‘The felling was followed by a good seed 
year, and at the end of 1902 there was an abundance of young 
seedlings on the ground It seemed, however, doubtful whether 
they would be able to struzgle through the undergrowth, 

We have referred this latter point to My. Tulloch, the Officer in charge of the 


area mentioned, He bas very kindly sent us the following note :—' the seedlings 


DEODAR, 24; FEET GIRTH. WITH MORU OAK, DWANTI, TEHRI GARHWAL. 
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referred to come up «ell, but only survived in places where there was no grass or 
stasce i€ the seedlings would 


Indigafera, { had several patches marked iu the gra: 
survive, but faund that }y the next year they had all died.’ —Hon, Ev, 


EXTRACTS FROM OFFICIAL PAPERS. 


A LONDON REPORT ON BURMA WOODS 

I beg to send you, for what they may be worth, the enclosed 
copies of correspondence re a sample of consignments of certain 
woods of South Tenasserin. 

The writer of the © Report on Burma Woods” has an 
extensive vocabulary of depreciatory terms but, to my mind, shows 
little knowledge of the timbers in question or the special uses to 
which they might be put as ornamental woods, This one is 
regarded as a substitute fur teak, that as a substitute for ebony. 
Had a reference been made to Gamble’s Manual of Indian 
Timbers, Laslett’s Timber Trees or soine other good book on 
the subject, the writer might at least have concealed his ignorance, 
I submit that it isa waste of money to send samples of timber to 
London only to be informed what is thought of the colour, texture, 
shakes, cracks and other Jefects ; to learn that it is undesirable 
that a wood should be “wi d-grown,” that those who report on the 
prospects of a trade in the woods sent to them have no conception 
of their use except as a substitute fora timber already on the 
market, and evince no interest in discovering what they are fit for. 
It is a pity that some retired Forest Officer with a good knowledge 
of Indian timbers cannot introduce some of them to the small 
industries which use ornamental woods. It is, of course, desirable 
that the samples sent should be of good quality and attractive in 
appearance: but except for an international exhibition, large 
squares cannot be wrapped in paper or packed in cotton-wool, and 
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T doubt whether, for commercial purposes, it is wise to send too 
choice a sample either as regards size or quality. These samples 
should be of a good average quality which can be supplied in 


able that they should be consigned to some 
scover the 


quantity. [tis dest 
one who will take the pains to work up the woods, dis 


special purposes for which they arc most fitted, exhibit them 
attractively to consumers, and push their sale. On the other 
hand, the consignor should be able to give information as to supplies 
available and probable price. It is perhaps natural that a firm 
interested, say, in padouk, teak or mahogany should not take any 
trouble to introduce « substitute for the article in which they trade, 
though it is possible that they might make large profits on the 
substitute. think ‘iovernment would derive more profit: from 
appointing capable agents in England than from equal expendi- 
ture upon exhibitions 

RANGOON : F. B. Manson, 

april 1905. 

Endorsement Ne, 1058/2, dated 7th February 1905, by the 
Divisional Forest Officer, South Tenasserim. 

Copy of the following forwarded to the Conservator of Forests, 
Yenasserim Circle, for information. 

Letter No. 360 dated 6th January 1905, from Messrs. 
Gillanders Arbuthnot & Co, Calcutta, to the Divisional Forest 
Officer, South Tenasserim. 

We have the honour to enclose copy of a report of a small 
parcel of miscellaneous timbers received froin you and sent to 
London for examination. These are the timbers referred to in your 
No. 77 of 29th April 1904. 

We regret that they do not appear to suit the requirements 
of that market or to held ont any promise of developing a 


business in them, 
London, 8th December 1904. 


REPORT ON BURMA WOODS, 
The two Che logs are of reddish colour, somewhat similar to 
the inferior varieties of Padouk ; they are straight and well made 


but somewhat end-shaken. 
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Phe two logs of Gangaw are of coarse texture and somewhat 
similar in colour to the Che logs ; they are very sappy, also rather 
waney and end-shaken. 

“ Phe Sinkosi log is of brownish colour, somewhat similar in 
grain to oak ; the log is, however, wormy and very sappy. Not an 
attractive sample. 

The Taungbog log is of soft texture and bluish-grey colour ; 
it is straight and fairly well mace, but badly ring-shaken. 

The 


Kinthal is of mild texture and brownish colour: it is 
however, 


au infertor log, being wanev, knotty and very grubby. 


The Thitkado log is in colour somewhat similar to cedar, but 
the grain is coarse; the log is fairly sound but wildqsrown and 
wancy. 

Yhe Thitka logis of usual reddish colour and close texture ; 
it is well made, straight, and fairly sound, 

The two Kanzaw logs are of reddish colour, somewhat similar 
to mahogany but of coarse texture, they are straight and well 
made but seriously side-shaken, being very shelly, 

The Karawe log i. of mild texture and reddish-brown colour ; 
itis fairly well made hut rotten at one end. 

Pho Anan log is of light-brown colour, sound and well made. 

As regards the penspects of the above logs, there is fittle to 
recommend any of hem, The Che and Gangaw logs might 
possibly serve as sul stitutes for Vadouk if (ys 


were scarce, but 
pot in competition with the African ve 


riety, which is heavy in 
stock at the present ‘ime, and is sold with difficulty at about £3 
per ton, The Thitka, Thitkado and Kanzaw are likely to be 
difficult of sale, African mahogany of similar size and better quality 
being easily obtainable at 2ted. per foot. The Sinkusi appears of 
fair character, but is not of equal merit to the sample sent some 
time back, The Taungbok, Kinthat, Karawe and Anan, however, 
haye no attractive features, and we do tot see any opening for 
them, the first being useles 


as a substitute fur chony, and the 


second equally so for teak. 


{We rnderstand fran the Conservator that he was imable to himself personally 


inspect the lags belore Uiey were despatched to Londen. tt is a vommmely known 
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fact that the London dealers de attach the very bighest importance to the external 
appearance of adeug, and an inferior log with trimmed ends would in) most cases 
pwobebly sell better than a finer one whose ends were in the rough condition they 
had lett the forest in Noone is mone fully aware of this than the Barina Timber 
Companies, who pay the greatest attention to such niceties. That there ave good 
mena Lomo eaanot be doubted by those who have read the series of articles on 
“New Woods") reproduced at pp. 18 and 77 ofthis volame. [tis with such 
men, notonly ia Londin, but at all the important forest produce-importing trade 
centres throughont the wold, that we, through the medium or an Economie Research 
Bureau, should be able 'o get into touch with.--llox. Ep, ] 


DISCONTIN( ANCE OF THE CULTIVATION OF THE 
EDIBLE DATE IN MADRAS, * 


The following extract from the Report of the Superintendent 
of the Government Botanical Gardens at Saharanpur appeared in 
the Péoneer: — 

“There 


the acclimatisation and other experimental work carried on at the 


are two matters which call for notice iu the report on 


Government Rotenical Gardens at Saharanpur. Considerable 
experiments have Leen made with the cultivation of the Arabian 
date-palm, and the Superintendent now states that while date- 
palms with ordinar’ care thrive well in the soil of Saharanpur, and 
may be cultivated for landscape or ornamental effects, they are of 
hittle ce no use as fuit or food-producing trees. Kven in abnor- 
mally dry seasons one or two small showers of rain are sufficient to 
destroy the bulk of the fruit, and it is only in the event of an 
almost complete fature of the monsoon— fortunately not probable 
in any part of the /rovince --that the fruit might be expected to 
ripen to perfection Vhe date-palin can only be expected to be a 
sticcess as a food-producing tree where there is hardly any or no 
summer rainfall, ard yet sufficient water to supply the roots with 
a faiy amount of moisture throughout the summer,” 

Mr. A.W. Leshington, Conservator of Forests, Northern 
Cirele, Madras, in drawing the attention of his Government to this 
extract enquired whether, since edible dates were bound to fail as 


* From papers placed al the disposal of the Hon, Editor ty the Governmeté of 


Fort St, George. 
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food-producing trees in a country when there was the smallest 
amount of rain during the fruiting season, it was advisable to expend 
any fucther sums on the ¢ periment of the cultivation of the tree. 
The Commissioner of Revenue Settlements and Land Records 
referred the matter for report to the Deputy Director of Agricul 
ture and the Government Botanist. The former concurred with 
the opinion of the Conser ator. 

Mr. Barber in a memorandum considered the subject at some 
length, pointing out that “he date-palm was an inhabitant of the so- 
called “rainless tracts” of the earth, requiring a dry heat witha daily 
maximum of 100° VF. froin May to October when its fruit is ripen- 
ing, A rainfall of 5— 10 inches 


in the year is sufficient, but 
should not occur during the fruiting period, A daily variation of 
temperature, such as occ. rs in desert regions (and this is frequently 
very wide) would not be njurious, but although frost is net harmful 
more than 10” below free zing point should be aveided. With this 
dryness of the atmosphere the tree requires an abundant supply of 
readily available sub-soil water or the means of ready irrigation 
with perfect drainage. A valuable property of the tree is its 
remarkable indifference to soils heavily charged with alkali, and it is 
said that itcan even thrive when irrigated with water so full of brine 
as to kill all other trees and crops. 

Having fully consilered the reports before him the Commis- 
sioner of Revenue Settlements and Land Records was of opinion 
that it was inadvisable to continue the experiments in the cultiva- 
tion of the date as a f-od-producing tree in the Presidency. 


1905} 425 


SCIENTIFIC PAPERS. 


THE RIPENING OF ‘THE CONES OF PINUS LONGIFOLTA, 
ON THE FORMATION OF PSEUDO-CONES OR GALLS. 
BY BABU BIRBAL. 

This subiect has been discussed in the pages of the /ndian 
Forester; and VT now beg tu give below the results of my further 
researches on this subject. 

1 In April 1903, Vol. NXIX, page 276, Mr. EM. Coventry 
wrote a note on the subject of the ripening of the cones of P, 
longifolia, in’ which he said “ There appears to bea mistake in 
Gamble’s 14. nual of Indian Timbers, page 706, regarding the 
period necess wy for the cones of chil (P. longifolia) to ripen ; this is 
given as 1§ months, bat T think it should be a year longer.” He 
also wrote, “according to Kangi Lal’s (Flora of the School Cirele, 
the chil (called chir in that circle—Hon, Lec.) flowers in TPebruary— 
April and the secds are shed in) October next year. In this 
Division (Kangra) the seed falls from the cones in May.” 

2, To this letter T replied in July 1903, page 4o7, that the 
fruit takes 12 to 15 months to ripen and the seeds are wholly shed 
in May of each year in’ Dehra Dun, and that there is an exception 
to this rule; that the cones of which the ovules are not fertilised 
being weakly ones do not open and therefore cannot shed their 
seeds and remain unopened on the trees and during the rains 
decompose or decay. 

Tasked Mr, Coventry to send me specimens of cones which 
take 24% yeurs to ripen in order to enable me to ascertain 
their age. 

3. In December 1903 
my letter, wrote “* Last yen 
or April this bud expands and develops into a shoot, which bears 


page §72, Mr. Coventry, in reply to 


shoot terminates ina bud. Tn March 


ator near its extremity the young cones. When the shoot has 
expanded to its full length, it is found to be terminated by a bud, 
round which the young cones are situated. The male cones are 


situated on aud around the lower portion of the year's shoot and 
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drop off soon after they hive shed their pollen. (Male and female 
cones do not of course oc cur on the same shoot.” 

Further on Mr Coventry says, “ At this time of year (Septem- 
ber) only two kinds of unripe cones are found on the trees, 73 
(a) this year's cones at the end of the shoot and surrounding the 
terminal buds. ‘These are now brown externally but are green 
within. Next spring when they enlarge they will have the 
appearance of (2) above. (b) The cones at the hase of the current 
year's shoot, These have nearly reached their full size but are stil} 
grecn except the tips of the 


les. They have become fairly 
hard. { have sent to the For 


School a branch which bears cones 
(a) and (b). All the Rangers in this district and some zamindars 
whom I have questioned state that the cones require two years 
to ripen.” 

4. In December 1103, page 573, Mr J. C, McDonell, late 
Conservator of Forests, kashmir, drew attention to a previous note 
of hisown (fadtan Mas ester, May 1886) in which he had drawn 
attention to the fact that the cones of [. longifolia take 29 
months to ripen, 

5. T answered the above letter, Vol. XXX, page 308, 
iustrating both kind. of cones by means of photographs 
showing that the real female cones were at the hase of the 
flowering stock with plenty of male catkins above them to shed 
their pollen and to fertilize the female cones below them and close 
to them, T also drew atrention to the fact that the female cones of 
a week old were 114 inches long aad the cones of 2 weeks old were 
about 2 inches long, aul said that the growth of the cones after 
fertilization was extremly rapid, while the unfertilized cones were 
very small and were always found on the tips of the flowering 
shoots, and therctore their fertilization was quite impossible, as 
there were no male flowers close to them. [also drew attention 
to the fact that the dist ice between the cones produced each ycar 
was 14 inches ; the question was then, how was it possible that the 
cones on the top of the flowering shoot and those at the base of 
the same flowering shout, a distance of 41% inches, were formed in 
two different years? That is, that the cones at the base were 
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fertilized one year and the two cones on the top fertilized the 
next year, which scemed to me impossible. 

In paragraph * Lsaid “Now, stpppose cones are produced this year 
and are fertilized next year by new catkins, the distance between 
the two, as already explained, would be about 14 inches (see figure 
13), which is tomy mind too far to allow of proper fertilization. 
On the other hand. in case they be fertilized the same year as they 
are produced, ther is no reason why they should turn hard and 
brown the first year and become again green and soft the following 
year and continue to grow, reaching, ina month or so, their full 
size, It is generally the natural rule that if any fruit is formed it 
grows regularly to ‘ts full size without any intermediate obstruction 
such as would hapy-cn in this case.” 

Twould also draw attention to paras. 9g, 10, and it of this 
letter. 

6. In Septeniber, page 421, Mr. F. B. Manson, Conservator 
of Forests, in reply to my letter drew attention to a very important 
fact, ve, that in the case of most fzres fertilization of the ovules 
takes place some fue after the pollen has been shed. 

7. L was not satisfied with Mr. Manson’s letter, as [still 
could not understaid why ovules of Pinus longifolia cones should 
take one year to be fertilized, Talso found it difficult to under- 
stand why cones of Pinus longifolia should get brown or yelfow 
and decayed in the first year, and then in the following one, as the 
male catkins appeas and the pollen begins to be shed, that the 
female cones becon e green and grow in two months or so to their 
full size and then turn brown and ripe and shed their seeds in May 
of cach year. 

T had shown si me of the small cones at the top of the shoots 
to Dr. Butler, Cryplogamic Botanist to the Government of India, 
and asked his opinion, and he said he thought it might be due to 
some insect, but that it had nothing to do with a fungus. 

1 continued m- observations till Mr. KE. P. Stebbing, Forest 
Entomologist to the Government of India, returned to Dehra 
from furlough. 1 teak some of the small cones tu him for 
microscopic examination on the 14th September 1904, and he 
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examined the cones and found three grubs in one of these so-called 
cones. The grubs were fourd at the base of the scales where 
they were yellowish, Mr Stebbing said that the cane was 
a gall or false cone. To teok seme of the false concs on the 
2gth September 1904, when they were about 1% inch long and 
about ¥ inch diameter, aid put them in an insect-rearing box 
covered with muslin cloth aul fabelled them, These cones came 
to nothing and dried up in course of time. 1 took others again 
on the 24th October 1904, they being then about 7 inches long, 
about 7% inches diameter, with swollen scales of irregular shape, 
vis, in some placcs thesc :cales were very thick and in some 
places the scales were of ths same size as on the 2gth September. 
On the 29th November ty04, four flies issued and a number 
of grubs came out of the cones and turned into cocoons in 
about two days. On the 20:h November 1904 1 took a number 
of these galls and placed them in the insect-rearing boxes. On 
the 5th December 1904, lets of grubs came out as the galls were 
opening and many of the grubs turned inte cocoons on the 6th 
December 1904, that is, in t vo days only. 

I had also numbers of these cones enveloped in muslin cloth 
bags on the trees, and the grubs came out of the galls in the same 
manner as in the boxes and formed cocoons on the cloth and galls 
itself but not in the galls. 

The flies began to issue from the cocoons on the 28th 
February 1905 and continucd to issuc till roth March 1905. These 
are of two kinds, one with yellow legs and one with colourless legs. 

In conclusion I] beg to say that these galls of P. longifolia 
are formed on the needle: and on the tip of the flowering stalks, 
and not in the male flowers. Figs. 12, 13 and 14 of my article 
in the Zndian Forester for July 1904, page 108, will show that 
these so-called cones began to form when the male catkins had 
disappeared and the need cs had begun to form, The real cones 
are to be found at the base of the flowering stalk and close to the 
male catkins, as figs. 1, 2 aud 3 show. 

8 The first appearance of the real cones of P, longifolia, which 
are then grecn, was observed on the roth March, and by the 


1403] THK CECIDOMYID 429 


end of May they ‘iad nearly reached their full size but were still 
green, that is, in «bout three months. The seed is collected in the 
following May, as we have been doing during the last 20 years, 

In conclusiou T trust the above note will finally set at rest the 


vexed question of the ripening of P. longifolia cones. Mr. 


Stebbing has kindly promised to write a note apon the insects. 


ON THE CECIDOMYSD (CECIDOMYVIA @) sp.) FORMING ‘THE 
GALLS OR PSEUDO-CONES ON PINUS LONGLFOLIA. 


BY KF. TL STERBING, 

Although E hid fotlowed the correspondence carried on in the 
columns of the /, dian Forester ou the subject of the ripening 
of the cones of Pinns longifolia, assuming the question to be rather 
a botanical than am entomological one | made no special study of 
the cones until Babul Birbal brought me some to examine on 
September 14th, 100g. T propose to deal here with the results of 
that examination and with the discoveries which Birbal’s subsequent 
investigations, in which L was able to take part up to the end of 
the year, gave rise to. 

A careful dissection, on September 14th, of several of the cones 
failed at first to show anything in the nature of an insect within 
them, although the structures, whilst very far from being se 
obviously galls as is the case, eg., with the Himalayan Spruce gall 
(Chermesabietts-pic ic), nevertheless certainly had not the appearance 
usually pertainable to cones, Closer examination finally brought to 
light some minut) colourless grubs feeding in the mass of tissue 
which composes thse structures. These larvze under the — micro- 
scope proved to be very immature maggots, apparently dipterous, 

This settled the question as to the real nature of these 
structures which had up to now been taken to be cones or aborted 
cones, and steps were taken by Babu Birbal to keep them and the 
trees bearing them under a strict surveillance. 

Au exatuinatior of seme of the galls the following month 
showed that they hed slightly increased in size whilst the grubs 
were also slightly: larger. Towards the end of November the 
Jarvre commenced to reach maturity, and at the end of Novemter 
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and through the first week in December they were to be found 
leaving the galls and criwling to the outside to pupate. It was at 
the end of November that it was first discovered that there was 
apparently another Insect present in addition to the one resparisible 
for the formation of the pseudo-cones, a hymenopterous fly, 
evidently parasitic upo. the gall-maker;a fly issued from one of 
the galls, This fly will be alluded to at a later stage of this note. 
Babu Birba) obtained ‘he real gall-makers at the end of February, 
and [ was able to determine them as a species of Cecicdomytid. 

Before dealing more fully with the life-history of this minute 
pest, as far asit is at present known, it will be necessary to describe 
the various stages of the insect obtained. 


cecipomy1a () sp. 
THI, LONG-LEAVEO PINE GALI-ELY, 

Larva When cxamined in September the grub is a minute 
colourless maggot pointed at both ends, with a few smal) tubercles 
on it. 

When full-grown the maggot is yellow to orange iu colour, 
elongate-elliptical, fttish, the segments being set with numerous 
prominent tubercles length 47 to 54 millim, 

Plate XXXVIIL fig. 1, shows a dorsal and ventral view of this 
grub, 

Cocoon and Puca—When fall-fed the tarva leaves the gall 
and crawls to the outside and pupates there, forming a glistening 
white cocoon of a civious close matty substance. Within this the 
maggot pupates, the pupal skin being yellowish to yellowish-brown, 
The outer surface «f the cocoon subsequently changes to yellow ; 
length 32 millim. (Cf figs. ba, 1 £) 

dmago.—A sional delicate greyish fly with black eyes, long 
antenna and very long legs. 

Head small, Ilack, with prominent eyes; antennze: long and 


furnished with whorls of simple hairs. The thorax is blackish-grey, 


broader than the head and bears the three pairs of lung legs and 
a pair of delicate membraneous wings which have only two micitt 
nervures in thei, the upper being the stouter, the hafteres are 
tong, the capitate body not being prominent. The abdomen is 


a 


Stebbing. The long -leated pine Sall-Ply. IND. FOR. PLATE XXXVIIE 


5.B. Mondul, del. Lith: by 8. 0. Mondul. 


The long leafed pine gall-fly and its parnsite. 
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fairly stout, elongate, convex above, the first segments broadening 
out to 4th, which is broadest, and then constricting posteriorly ; 
colour greyish with darker markings above ; lighter coloured below. 
Legs grey aud vevy long. Wing expanse 6:25 mitlim. 


The antenna: 


nd are 24-jointed, iy @ ra-jointed, and shorter 
than imide. The male antenna: are curious in that many of the 
joints appear double or treble owing to constrictions in the joints 
themselves, Fig. tb shows a dorsat view of this insect, enlarged. 
Fig. fc shows an enlarged antenna of the mate and 1d of the 
female insect. 

LIFE-HISTORY, 

The eggs are evidently laid by the fly in the axils of the bud 
scales at the end cf the shoot. In the fong-leaved pine there is a 
terminal bud surrounded by § to 7 others. Three, four, or more of 
these may have eg-zs (or an egg) laid on them in this way. The 
Jarvis on hatching out commence to feed in the green tissues and set 
upan irritation which evidently leads to the young needles swelling 
up and coalescing, thus forming the young gall, In September 
these galls are bar: ty half an inch in length by one-third in breadth 
(aide fig, 1 e, which shows two of the galls), Externally they have 
the appearance of small cones, the minute scales being narrow 
and triangular shaped, the beak bluntly pointed. Sections cut 
through them fail to show any system of compartments, but 


merely a mass of green resinous tissue of considerable density. In 
this mass the youn: larva: are living and feeding, At this period 
the maggots are only just visible to the naked eye. During 
October they incre:se in size, become yellowish in colour, and are 
to be found feeding at the base of the scales, embedded in a mass 
of turpentine. By the end ofthe month the larger of the galls are 
about 34 inch in ler gth, the scales having swollen on one or more 
sides to a considerable extent, their upper margins turning slightly 
over and downwards, The cones are elliptical or ovoid in shape, 
During November the grubs complete their growth in size, and 
towards the end o* the month commence to leave the cones, 
These latter are by now just under the inch in Jength and about 
34 inch in breadth, the size of course varying, The scales have 
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swollen up to such an extent that their upper edges have 
deflected completely downwards, rolling up on to the under surface 
beneath (vide fg Vf) A large amount of turpentine and resin is 
exuded at this period, the whole forming a sticky mass, ‘The grubs 
now crawl! out from the interior of the cone and proceed to. pupate 
either on the gall itself or the y crawl to any neighbouring dwarfed 
buds and pupate amongst the scaly needles or amongst the 
scales on the twig itself. Vhs wholesale exit on the part of the 
grubs is 2 most curfous 


ht to watch ant a peculiar feature of the 
life-history of this insect. {t is doubtless determined by the fact 
that if they remained within the gall the mass of turpentine it now 
contains would on congealing eventually prevent the egress of the 
delicate flies, From Birbal’s observations it apparently takes the 
grubs two days to perfect tieir cocoons, the external coating of 
which is not unlikely to be found to be some sort of exudation, 
The grubs began to issue from the galls on the 29th November and 
continues to do so untii the roth December, by which date all had 
pupated. ‘They moved about very slowly, seeming to slowly 
glide or slide along in the turpentine which coated the galls. 
Yhese latter covered with the bright yellow grubs presented quite 
a remarkable sight. 

The first flies issued on the 28th February and continued to 
issuc until the roth March, the pupal stage thus Jasting  senie 
three months. 

The gall quickly dries up after the grubs have left it, but per- 
sists on the tree for a considerable time. 

The life of the fly afte: issiiing is probably a very short one, 
and the eggs are deposited, as above-mentioned, down at the base 


of the scales on the young buds of the year, 

Although, owing to Be bu Birbal's commendable persistency in 
continuing his investigations into the real nature of these cones 
(false cones as it turns out), we are now in possession of a 
considerable proportion of tse life-history of this insect, indefiniteness 
stil enshrouds other portions. We have yct to fird out when the 
eggs hatch out and how fong the larvie take to form the pseudo- 
gall. The long-leaved pine puts forth its new shoots in March in 
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Dehra, and therefore long ere this the eggs must have hatched and 
the young larva: hive commenced to feed upon and abort the buds 
containing the new needles, The curious point, however, is that 
if the larva: commence work, as is most) probable, in April, how is 
it that the young cones are still so small in September, and also how 
is it that the maggots themsclves are so tiny in this month? A 
possible explanation of the latter is as follows :—In_ the case of 
some cecidomyiid flies the females lay a few very large eggs, out 
of each of which comes a larva. This latter produces in its 
interior young larvae which, after consuming the interior of the 
body of the parent, escape by making a hele in the skin, and 
thereafter subsist outside in an ordinary manner. Whether such 


a state of affairs «pplies to the P. longifolia cecidomyiid gall has 
yet to be ascertained. 

‘THM INSECE PARASITIC UPON THE P. LONGIFOLIA CECIDOMYTA, 

I have allude! above to the fact that two insects were found 
in the pseudo-coues, The second one proved to be a parasitic 
hy menopterous fly* belonging to the family Chaleddide. 

TRIGONOMERUS 5P 

Asmall brilliantly coloured fly, Head metallic coppery- 
green with a brilli nt irridescence, eyes large, blue-black, antenna 
1o-jointed, dark lrownish-black, thickly clothed with a short 
whitish pubescence, 1st joint longer than 2 and 3 together, scimitar- 
shaped, yellow, 2, very short. globular, 3, longer, broad, truncate at 
top, rest shorter thin 3, subequal, except 9, which is slightly longer, 
truncate, 10 shorte’ than 9 and produced to a point at tip. Thorax 
metallic coppery with a brilliant irridescence and greenish sheen ; 
deeply channelled rngulose, with a few large shallow punctures, 
Wings yellow and irridescent. Body dark blue-black. Under 
surface coppery ; body blue-black. Upper and under surface with 
a sparse short stil) white pubescence, Legs canary yellow, pubes- 
cent. Wing expa: se, 2°34 millim. 

Fig. 2 shows a dorsal view of this insect, 2 4, a side one, and 
2 ban antenna greatly magnified. 


* This fly has been ‘ery kindly identified for me by Col, ¢. 


. Bingham as an 


nadeseribed specics of f riganonerns. 
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Pupa.—Figure 2 ¢ shows a dorsal and side view of the pupa of 
this insect. The pupa is whitish-yellow with black markings. 


LIFEALSTORY, 

Beyond the dates of emergence of this fly and its evident 
parasitic nature upon the Cecidomyia we know little about the tife- 
history of this useful inseet 

Babu Birbal mentions « btaining four Mies frau the cones on the 
29th November. As however only one of the flics was secured 
and subsequently identified the rest getting away, the latter must 
be climinated from the enquiry altogether. No further flies 
emerged until March, when they issued in’ conjunction with the 
Cecidomyia. 1 am quite unable to account for the emergence of 
the November fly, as it would appear, according to the dates of 
emergence of the others, to be quite abnormal, and morcover 
equally useless since in November-December there would evidently 
be no Cecidomyitid eggs or larvae for it to lay on or in. 

EXPLANATION OF PLATE 


Cretdomyia (2) sp. 
t. Dorsal and ventral view of larva. 


ta. Cocoon. 

tb, Imago dorsi view 

1c. Antenna of male. 

id. Antenna of female. 

te. Branch of ), longifolia showing two pseudo-cones ia 
October, 

1f, Side and front view of filly grown galls. Phe small 
white oval bodies seen on the scales and on the 


spiny tuft to left are cococis. 


Trigonomerus sp. 
Fig. 2. Dorsal view of imago, 
2a. Side view of same. 
2b, Magnified antenna. 
2c. Ventral and side view of pupa. 
Yhe sives of the magnifications, if any, are shown by small 


numbers against the figures, 


1905 | 435 


ORIGINAL ARTICLES, 
THE EFFECTS OF THE GREAT FROSTS ON ‘THE 
FORESTS OF NORTHERN INDIA, 


A NOTE ON THE EFFECTS OF THE ABNORMAL FROST ON THE FORESTS 
OF THE DUN, 
BY BE. R. STEVENS, LPS, 

OFFG. DEPUTY CON ERVATOR OF FORESTS, DEHRA BUN DIVISION. 

About seventy-five per cent. of the forest-clad area of the Dun 
suffered considerably ‘rom the abnormal frosts during January and 
February of this year 

The damage nati rally varies much with differences in aspect, 
demsity of the crop, aid especially in elevation. 

Only the tree growth on the higher slopes of the Siwaltiks 
escaped injury altogether, and during March and April before the 
outburst of the fresh flush of sal leaves the frost limit was curious- 
ly and sharply defined by the dead and brown foliage of the 
ter mass of the forest suddenly giving place to a belt of green 


ie 
lining the upper slapes to the watershed 

With due regar] to the varying intensity of the damage 
owing to the above mentioned factors it may be said that all young 
woody growth with but a thin protective layer of bark has been 
destroyed, This refers to the sal and its congeners with the ex- 
ception of Oxgetnia Aalbergivides, Dalbergia sissoo, Cedrela toon, 
and Aadlotus philippinensis, which suffered no serious injury. 
‘Thus the twigs and thinner branches of the older trees have been 
killed, and these tree. now present a stag-headed appearance with 
the new foliage covering the main branches. 

Poles fram ste 2 feet in girth have been killed to within 5 to 
15 feet from the groand, while those under 1 foot in girth have 
been killed to within a few feet from or down to the ground itself, 
New shoots are now being frecly sent out below the dead wood, 
which will result in a large number of pollards, and as regards the 
future quality of the forest, this partial dying of the stem is the 
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most to be deplored : these stems which have been killed down to 
the ground are now sending up strong shoots from the roots. 
Coppice areas have raturally suffered very severely. 
Young seedlings in jairly dense forest seem to have mostly 
escaped, ; 
The injuries that the forests have sustained must represent 
the toss of at least fo to (§ years’ growth. 


ON THE EFFECTS OF THE FROSTS ON THE TREES IN THE 
SAHARANPUR FORE 


BY ft. a. COURTHOME, L.s, 
ASSISTANT CONSERV! TOR OF FORESTS, SAITARANPUR DIVISION. 

In the early part of this year, 1605, the Saharanpur District, 
in common with all Norhern India, was visited by a spell of severe 
frost, almost unprecedentedly low temperatures being recorded. 
The immediate effect of this on forest growth was seen in the 
withering up of the leaves of trees of almost all species. This was 
most noticeable at the lower elevations, all the plains forests 
presenting a uniform |rown appearance, From the foot of the 
hills, as the elevation increased more green trees appeared intil 
near the ridge the effects of the frost could be seen but slightly. 
Viewed from a distanc: this counter influence of elevation against 
the destructive effects «f the frost was most marked, the green and 
withered trees appearing to be separated by a clearly defined line 
along the hill side. 

Tt was not until alout May, however, that it was possible to 
form any correct idex of the extent of the damage. Then it 
became possible to sce what trees were dried up completely, root 
and branch, what trees had been partially damaged, and what trees 
had escaped altogethe:. 

The effects of the frost on sal poles, saplings and seedlings, which 
form by far the greatyr part of the sal steck in the Division, have 
been most disastrous, liven as the first effects were most noticeable 
at the lower elevation-, so here too the permanent damage proved 
worst, being: most conspicuous at Dholkhand, the central range of 
the Divisi 
saplings have either dried from the ground upwards, in which 


ion. Lhe seedlings have dried up altogether, the 
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case they are sending out shoots from their roots, or they have 
heen killed from the crown down to a varying distance, in which 
ease their boles are surrounded by amass of epicormic shoots, 
above which the dry stick which formed the leading shoot before 
protrudes. The poles are ins very many cases damaged in the 
same way. The older trees now show no effects at all. 

It still remains toubttul what the after effects of this damage 
will be. It is state l by some that when the dried part falls off, 
one of the epicormic branches will assume the lead, in which case 
after a few years very little perceptible difference would be seen. 
Others believe that several of the epicormic shoots will assume 
the fead simultaneously, thus causing a sort of pollard. 

The sal has bee: made the chief subject of this note, as it is 
the most valuable «peeies ino the Division, and naturally more 
attention is paid to tt. 

The other species suffered most in the rather open plains 
forests, and east where they were growing mixed with sal A list 
showing the compaative damage done to them is appended 
below. 

The effects of the frost in the coppiced areas is more evenly 
distributed over the Division, In all the more recently felled 
areas the shoots of riost species have been killed back, and new 
shoots are now appearing. “The damage will be imperceptible 
after a few years. fi the alder coppices there is, 1 think, very 
little permanent damage, only a few trees here and there having 
been killed. 

In some places this year’s bamboo shoots have suffered and 
are drying up. 

Another effect on the forest has been found in the absolute 
dearth of seeds of all kinds in the Dholkhand Range, while in the 
other ranges they are very scarce. ‘This is cue, of course, to the 
fact that the inflorescence was killed at the time of the frost. 
For this reason, too, there is but a small quantity of honey in’ the 
forests this year, for, vhile probably many of the bees died) from 
cold, the survivors have not found sufficient: flowers for the pro- 


duction of the usual quantity of honey. 
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The following isa list of those trees which have suffered 


most -— 
Sal fu . Shorea robusta. 
Chilla eae . Cascaria tomentosa. 
Pial fig ve Buchanania latifolia. 
Amaltas a w Cassia fistula. 
Ambasa ee . Spondias mangifera. 
Kharpat .. a. Garuga pinnata, 
Bhandair ... w. Zizyphus xylopyra. 
Kura ore v Holarrhena antidysenterica. 
jingan ae ve Odina wodier, 
The following have suffered in a less degree :— 
Khair ee w. acacia catechu. 
Aonla a w. Phytlanthus embtica. 
Pula ne we Kydia calycina. 
Dhak vad wa. Butea trondosa. 
Tendu sia o. Diespyros tomentosa. 
Jaman ad ». Eugenia jambolana. 
Shisham —... os Dalbergia si 
Haldu os we Adina cordifolia. 
Pinal de we Ficus religiosa. 
Bargat Kes w. Ficus bengalensis. we 


NOTES ON THE RFFRCI3 OF THE SEVERE FROST ON CERTAIN TREES 
AND SHRUSS IN THE AGRIFHORTICULTURAL GARDENS AT Latta? 
The effects of the severe frost were very noticeable on many 
trees and shrubs of larve size which hitherto have not been affect- 
ed, and many trecs and shrubs sufiered very severely. 
The following trees and) shrubs: which ordinarily are never 
affected by frost were slightly damaged, but will recover -— 


TRE SUBRUBS. 
Michelia champaca. Heliotropium, 
Pterospermum acerifolium. Artabotrys odoratissima. 
Bursera serrata. Hibiscus splendens. 


Saraca indica 


Sophora japanicun. 


* Commitndeced by Ure Diaspeetor General of Purest. 
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Trees. SHRUBS, 
Barringtonia acutanvula. Rondeletia speciosa. 
Ficus religiosa (pipa'). Jacaranda mimosifolia. 


g 
Brachychiton acerifolium. Cestrum nocturnum, — [chananal. 
Bombax malabaricuin (simal). Taberne:montana coronaria 
Vicus indica (hor). 
Bassia latifolia (mowa). 
Butea frondosa (chichra), 
Aleurites moluceana (bahera). 

The following trees and shrubs which in previous years have 
been slightly affected have been killed or very seriously damag- 


ed :— 


TREES. SHRUBS, 
Melia indica (neem). Heliotropium (English). 
Aegle Marmelos (bil) Acalypha of sorts. 
Kicus elastica (rubber) Clerodendron infortunatam, 
Stereulia alata. ie odoratum, 
Inga dulcis. Coleas of sorts, 


Hibiscus igora. 
Gmelina parviflora. 
Ircsine of sorts. 
Allamanda of sorts. 
The following have been badly damaged, but will eventually 


recover : 
TREE SHRUBS. 

aca indica. Pracana terminalia. 
Bursera serrata. Plumaria of sorts. 
Kigelia pinnata. Plumbago capensis. 
Dilleuia indica, Cestrum noctimum, 
Croton longifolia. Bauhinia vahiii. 
Ficus roxburghii. Bougainvillea of sorts. 
Pongamia glabra. Bauhinia alba. 
Ficus glomerata (gular). Hibiscus of sorts. 
Albizaia procera (safed siris). Taberneemontana dichotoma. 


Cassia fistula Gamaltas), Jasminum grandiflora. 
Tecoma mollis. Poinsettia pulcherrima. 
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TREES, SHRUBS, 
Pterospermum acerifotion, Dodonaea viscosa 
Duranta of sorts 
Hamelia patens. 


The following trees and shrubs were unaffected by the frost :-- 


TREES. SURULBS. 
Pistacia integerrima (rhur ). Lagerstroemia rosea, 
Cedrela toona. Gardenia of sorts. 
Brachychiton popufun. Busus nepalensis. 
Eucalyptus of sorts. Rhamnus utilis, 
Grevillea robusta. Myrtus communis. 
Ficus retasa. Ligustrum lucidum, 
Millingtonia hortensis (bekain). Magnolia erandiflore. 
Putranjiva toxburehii Sp dtagin). Sophora secundifloca, 
Sterosperntun suaveaten:. Callistemon of sorts. 
Platanus orientalis (chinir). fnenymus japonicus. 
Terminalia of sorts. Flacourtia. 
Camphora officitvdlis (ka tur. Neriaim of sarts, 


Jasminum heamilt (chambeclis. 


Pinus longifolia (che 
Cupressus of sorts (sarud 


Juniperus prostrata. 


Vhuja of sorts. 
Ceratonia siliqna. 


FIRE PROTECTION PN CTE MANDUD RANGE, 
SURAT DISFRICT. 
soo. M. HODGSON, Shs. 

At the request of the flonorary Kditor, the following account 
of fire protection in the Mandai Range has been written, and will, 
it is hoped, prove of same interest, arid possibly even of use also. 

To begin with, there is nothing eriginal in the scheme of fire 
protection which has been successfully applied to the Mandui 
forests, which is an undisenised copy of a system alreacly inaa- 
tic Forest Officer Mr. 
WAL Wallinger, As was to be expected, however, certain details 


eurated in the Panch Mahals by that cnerg 


ef the Panch Mabafs scheme were unsuitable to Mandui, while 
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the different circumstances of the latter place made it necessary to 
introduce new rules inapplicable, perhaps, to the Panch-Mahals. 
The forests of Mancdut are situated in the nerth-cast corner 
of the division and are .41,847 acres in’ extent. The ground is 
hilly, the highest levation being 929 feet. Phe forests are chicAy: 


mixed teak andr arfzer)* but pure teak, as well as pure racieu/, is 


PIG. = SHR 3O-FERE CUT LINE SEPARATING TEE 
FOREST FROM VILLAGK LANDIS. 
found in some of the smaller western forests. Owing to drought 
the blanks, which support grass and reeds, have of late years 
become larger, and the forest, therefore, even more inflammable 
than formerly 


Special measures, consequently, are a necessity. 


The present sa stem was started in the year 18: In order to 


facilitate its description a map of the fire-lines, fire-stations, and 
drum-stations is given, 
Early in October thousands of notices are posted up in the 


vernactlar on trees at the entrance of roads or paths into the forest. 


* Kaival 2 everything excepe teak and bamboos. 
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These explain to the people exactly what acts, connected with fire, 
are prohibited by the Indian Forest Act and the rules thereunder, 
besides advising them to be on the safe side and not take fire- 
producing material into the forest at all. In addition, the 
subordinates are constantly warning the people in. their villages, 
on the road and at bazaars, so that any one prosceuted pleading 


ignorance of the rules would be simply Jaughed at. Even con- 
tractors and their servants are made to sign a statement that they 
understand the rules in force. Notices too, showing the punish- 
ments inflicted for breach of rules, and which riles were infringed, 
are widely published. 

The next measure is a very important one, Ze, fire-tracing, 
mostly around the forest and along roads and foot-paths 
in the forest. This worl has hitherto been started carly in 
November, and finished, generally, by January ist. Owing» 
however, to the people Leing all engaged in November in harvest- 
ing their crops the Collo-ter has decided that fire-tracing in future 
is to be started on December ist ; but if sufficient people come on 
the work then it will still be possfble ta have the lines ready by 


January tst. Many of the labourers are old) hands, and conse- 
quently most of them are well acquainted with fire-tracing work. 
Guide lines are cut first on each side and cross lines every 100 
yards. When dry the szrass, &c, is burnt ona calm day. Acci- 
dents are comparatively rare. In December, as soon as the grass is 
dry and fires become a real danger, cight fire-stations on high hills 


are started. These eight stations collectively command a view of 
the whole of the Mandui forests. From Bilia Hill: all the other 
seven stations and front each of the other stations two or more 
stations can be scen with a telescope. Two men, generally local 
inhabitants, are in charye of each station. 

They build themselves a but to live in and a platform up a 
tree to watch from. Very often their families accompany them. 
In the hut a large iron drum is kept. One man keeps a look out 
for fires during the day from the platform, while the other patrols 
the neighbouring fire-lines, sweeps up fallen leaves, burns them, 
and listens for the sound of the drum. Both fire guards live in 
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B, Al. Hodgson, Photo, 


The KaSmoi Fire Station, Surat Forests. 
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the hut at nig 


rolls out his drum) and beats if, The fire guard patrolling the 


t. [fa fire occurs, the man on watch in the station 


lines climbs a tree, ascertains fram the smoke where the fire has 
occurred, hastens to the scene, and tries to find the offender and 
pat out the fire, The beat guards at the nearest guards’ houses 
who happen to hear the drum sounded beat their drums. to 
assemble the villuvers. 

Yo insure the presence of at least one fire guard on 
each hill the flowing checks are in force. On Mondays, 
Wednesdays, anl Saturdays, at any time of the day,a beat 
guard goes and hangs up acertain ticket inthe hat, bringing 
down another, and hanging it up in the guards’ house the same 
day. On any day, but especially on Tuesdays, Thursdays, aud 
Fridays, the Dhvisional Forest Officer, Sub-Divisional Forest 
Officer, Ranger, Sub-Ranger, and Round Guard pay visits and make 
certain entries ina book sealed to a post in the hut. Surprise 
visits are paid at night, too, occasionally. 

At sunrise a white flag is flown high above the platform < at 
midday a red flag is placed under this : at sunset the white flag” 
is removed. The Ranger has been supplied this season with a 
fairly powerful telescope with which he can check the flags on 
several, some times on all, the stations in one day. 

By means of these fire stations and drums the following 


advantages accrue :— 


(i) There is a general unwillingness to fire the forest, owing 

to increased fear of detection, 

Git Fires are seen and signalled without delay. 

Gii) Help is procurecdt at once. 

Probably by tar the most important advantage is the preven- 
tion of delay, A tire in Mandui given a start ofa few hours may go 
on for days in spite of all human effort. Th however, men are quickly 
brought on the secne it is always por 


ible to prevent much injury. 

In addition tu these measures the subordinates and villagers 
receive every encouragement and inducement to help the Depart- 
ment. Those whe serve faithfully as fire guards for a season, and 


require permanent appointments, are given preference when 
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The conduct of all subordinates is carefully 


vacancies —0¢ 
watchecb and noted with a view to giving promotion to the more 
deserving. “Tho villagers, especially in years of want, are allowed 
every reasonabic concession, Patels who render ready assistance 
are rewarded annually vith a turban worth about Rs... These 


zo, and some of those who failed to earn a 


turbans are highly pr 
fuggree the first year they were given out succeeded in doing so 
the following year. Tf the villagers turn out very quickly when 


the fire warn is sounded they are allowed a small wage. 


FIG. 2,.—A 30-FeKT CUT FIRE LINE SHOWING FIRE 
BOTICH ) ATTACHED TO A TREE AT 
ENTRANCE ‘TO TRE FOREST 


Tnducements are given in the form of free-grants for cultiva- 
tion and the right to cultivate a certain area, on payment, to a few 
persons called Forest Patels, in order to get them to live in CZed or 
uninhabited villages, and help to protect the forest, more expecially 
against fires. By the terms of tlic agreements these men have to 
relinquish their land, if called upon, within six months. 


Plate XL. 
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At. Hodgson, Photo, 


&. 


+ The cut fire line between the forest and Karutha Inami village lands. 
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The following table is interesting, and shows the area burnt 
annually dueing the last eleven years, together with the cost of 


protection :— 


Area attemp‘ed | \ Ney Area actually 
Year. , to be protected Area Dunne In protected cin Cosr, 

(in acres, acres. : acres. i 

tins ae | naar 22 ; 

| / Rs, 
1804-93 41840 | 16,374 | 25,472 — 1,314 
1895-96 | 41,846 12,166 20,680 1,390 
18y6-07 | 41.846 4100 | 37,746 | 5,233 
1897-08 41846 | 12,638. | 29,208 laqt 
18g8-09 | 41846 7,706 31,089 1,332 
1899 00” at 8 46 8045 | 33,801 | 1,542 
1900 01 | 4846 | 1,964 39,882 | 2.256 
1901-02 41846 | 958 40,888 | 2.744 
ygv2-03 | 41,846 asa! 39,395, 2,841 
1903-04 40,549 80g 391745 31367 
1904-05 | dogg | Nil, 40,549 2,602 

i E 


The cost varies somewhat according to the season. On an 
average, if arrangements are to be really effective, it will amount 
to Rs, 2,500 a year, or about 1 anna per acre. 

Though the area burnt has, this season, been reduced to ned, 
the system is still capable of further improvement. Firstly, the 
cost of protection is rather high, even if the results appear 


satisfactory. This could be reduced by clearing the fire-lines of all 
trees and bushes. At present the outer too-foot line, which 
separates the Mandui forests from the annual conflagrations in the 
neighbouring Baroda State forests, and a few of the others, mostly 
outer kines too, have been cut. But thase on which trees are still 
growing become, quite early; in the season, covered with fallen 
Jeaves, and need constant labour and expense to keep them clean 
and efficient. The time the beat guards and 16 fire guards can 
give to line-cleaning is not enough without the occasional help of 
extra coolies. It must be remembered, too, that cut lines, as 
so much cleaner, and conse- 


can be seen in Mandui any way, 
quently more effective, that the present 100-foot inner lines could 
be reduced to 50 feet after being cut for the latter width. This 
matter rests with the Forest Department. 
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But there is one other point, and it is in| the hands of Gov- 
ernment. At present the forest villagers pay annas two per head 
for grazing for their cattle. If Government would be pleased to 
cancel this rule, and instead to allow absolutely free grazing in 
any forest village in which in the previous season there had been no 
fires, or on payment of Re. [ per head if a fire had occurred, then, 
provided always the Fores: Department does not relax its efforts, 
forest fires in Mandui would become a matter of past history. 

Fecplanarion of the illustrations. 

Plate XVU1-—Shows the 1oo-foot cut line, over 20 miles long, 
separating British from Baroda State Forests. This line has never 
been crossed by fire. 

Fig. 1 —The 30-foot cut line separating the forest (high growth) 


from grass, bushes and scattered trees in Ambapur Inami village. 

Fig. 2—-The same fire line as No, 2 but showing notices hung 
up on a tree at the entrance of a road into forest. This road was 
also fire-traced, but as it hic become covered with fallen leaves it 
would not appear different in a photo from the rest of the forest. 

Plate XXXIX—Shows the Kalmoi Fire Station. The big 
drum is shown in the foreground in front of the hut, 

Plate XL—Depicts the cut fire line between forest and 
Karutha [nami village. 


T DEPARTMENT IN STAM. 


THE FORMATION OF THE FORE 
BY W. fF, Le TOTTENSIAM, OLS, LES. 

{n 18g5 the late Mr. Slade’s services were lent to Siam to advise 
that Government on Forest matters, and the follawing is a short 
aceoutt of the very v. luable services rendered by hint to Siam in 
connection with the formation of the Forest Department in that 
country. : 

The greater par: of 1896 was spent on tour, inspecting the 
more valuable forest-, visiting the principal centres of the timber 
ems of revemic collections, &c., &c., 


trade, enquiring inte the s 
ast amount ©” information on al) matters connected with 


and ay 
Forestry tn Siam was thos acquired. 
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On his 
King in which were :mbodied certain proposals necessary for the 


better protection of the for 


return to Bangkok he submitted a report to the 


ts, among which was the formation of 
a Forest Department, which was at once sanctioned, and Mr. Slade 
appointed Chow-Kiom. The services of several other trained 
officers were then obained from the Government of India, and the 
training of Siamese lids at once commenced. 

The principal tride being in teak, the areas producing that 
timber were first taken in hand, and Mr. Slade’s Burma experience 
here proved of the greatest value. The greater part of the teak 
forests are situated in the Laos States (N. Siam) which border 
on the S. Shan States, Karenni and Indo-China. 

Great trouble wis experienced in getting the Laos Chiefs to 
relinquish all claims 'o hereditary ownership of the forests in their 
States, but Mr. Slade at last accomplished this, and the control of 
these forests was hinded over to the Forest Department, each 
Chief receiving half cf all royalties collected) in the forests of his 
State instead of the \hole, as hitherto, The issue by the Chiefs of 
irregular permits to work teak was prohibited, but as a very great 
concession, to avoid hz 


ship, permits issued before a certain date 
were exchanged for lcases ratified by His Majesty, and work thus 
legalised. 

One of the first steps taken by Mr, Slade towards the intro- 
duction of systemati: forestry into Siam was the drafting of a 
Forest Act. The difficulties attending legislation under extra- 
territoriality however proved insurmountable inasmuch as several 
years’ constant work would have been required to pass that Act 
into law while there were in existence many very pressing abuses 
which required imm:diate suppression. Legislation was at last 
effected by the issue oa series of Royal Decrees, and by this very: 
laborious means a santewhat poor substitute for a Forest Act was 
gradually built up. 

One of the first of these decrees prohibited the girdling 
or felling of undersived teak trees, and thus an end was put 
to an enormous trade in poles and saplings which had not only 
endangered the future of a very considerable damber nf the most 
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valuable teak forests but threatened the extermination of teal 
over large arean, 

Decrees were issued Titer (i) prohibiting the girdling or fel- 
ling of teal: except under si lease ratified by His Majesty ; (ii) 
dealing with the defacing of marks and supermarking ; (iii) regu- 
lating the use of private hammers ; (iv) prohibiting the removal of 
timber without property: marks, &e., &c., and thus the most urgent 
measures for a proper protection of the forests and contrat of the 
workings were established. 

{nthe meantime the old form of lease proving unsuitable and 
inadequate, a new form wa. drawn up under which the minimum 
girth at which trees could be girdled was considerably raised and 
provision made for the imposition of fines for destruction of timber, 
&c, &c. After innumerable lengthy negotiations Mr. Slade got the 
principal lessees to agree to exchange their leases under the old 
form to the new form, and their example was largely followed by 
the smaller lessees. 

Mr. Slade having orgenised the various establishments of the 
Forest Department and split up the country into divisions, a 
systematic survey and examination of the forests was commenced 
in 1897-98, and by the end of 1900 sufficient data had been 
collected to allow of a decision as to the future policy to be adopted. 

This examination co firmed what had been feared, namely, 
that the forests were being worked beyond their possibilities, and 
as leases fell in many farg2 areas were im consequence closed and 
workings in areas which « ere reopened confined to the extraction 
of dead teak only, a condition of the renewed lease providing for 
girdling by a Forest Officer only if the possibilities of the forest 
were not being worked uy to. 

It must not be suppesed however that Mr. Slade's attention 
was only confined to teal: > on the contrary, every effort was made 


to encourage the trade in “other woods,” and considering the 
inadequacy of the establishinent these efforts were attended with 
very considerable success 


The training of you Siamese Jads in Forestry with a view 


to their ultimately being placed in responsible positions although 
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attended with very many disappointments was persevered in and 
took up much very valuable time. 
The follow 


tion of revenue had not been neglected and that the new systems 


figures amply suffice to prove that the collec. 


introduced hy Mr, Slade were successful ~~ 


Rev. Exp. SURPLUS, 

Rs. Rs. Rs. 
1897-98 6,306,000 3,1 1,000 3,2§,000 
1900-01 1 3,88,000 3,831,000 10,07,000 


To fully appreciate what this increase means, however, it must 
be remembered thet more than half of the area of forests originally 
worked liad been closed, the minimum girth raised, and a trade 
which produced a very considerable revenue crushed (4 ¢., that 
in teak poles). 

Yo effect the above in this very short space of time would 
under the most. favourable circumstances be extremely creditable, 
but when the innumerable difficulties which beset Mr. Slade at 
every turn are taken into consideration it may be understood that 
it could only have been accomplished by the most extraordinary 
tact and perseverarce as well as the devetion of his whole energies 
to what mast so often have seemed not only an impossible but a 


thankless task. 

That His Majesty to some extent appreciated his efforts may 
be gathered from the faet that he was graciously pleased to create 
him a Companion of the [EL class of the Order of the White Kle- 


phant of Siam, the highest honour he could confer, 


EXTRACTS PROM OFFICIAL PAPERS. 


THE PROMOTION OF ROADSIDE ARBORICULTURE, 

We have already drawn attention in these pages to the great 
importance of planting asennes along the roads in this country 
and to the apathy and veglect which this work meets with in 
many districts, Until within quite recent years the great opera- 
tions of the earlier admini-trations which gave tothe main arteries 
of the country and most of the smaller ones the fine avenues now 
in existence had, doubtless in some measure due to the increased 


facilities of travel fullowing the introduction of railways, fallen into 


almost complete abeyance. Blanks in the great avenues due to 
the overthrowing of trees during severe wopical storms or to their 
natural decay were not fille Lup, and the planting up of the many 
new Jines of communication opened out was entirely neglected, 

We last year alluded to the fact that the Government of 
India had addressed Local Governments on this matter. A Reso- 
lution has now been issued-by the Department of Revenue and 
Agriculture dealing with measures for the promotion of roadside 
arboriculture. We welcome it alike for the far-sighted statesman- 
like policy it gives evidence of and for the incalculable benefits to 
posterity it is likely to result in, 

The Resolution commences by stating that the Government 
of India, having had under consideration the subject of the main- 
tenance of avenues of trees wlong roadsides in India, communicated 
to the Local Governments and a\dministrations in March 1904 


some observations which may be repeated here. ‘The question, 
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they said, is one «f real impertanee, because of the welcome shade 
afforded thereby to wayfarers, the. substantial addition to the 
beauties of the landscape, and the mitigation of the discomforts of 
long journeys by road. ‘The practice of planting avenues of this 
description was in carlier days as much a feature of British ad- 
ministration as the construction of the roads themselves, and some 
of the older avenues on the main reads of India still supply the most 
agreeable of memorials to the taste and prevision of their founders. 
The practice has nowhere diced out, afd it is still fairly widely: 

though intermittently and unmethodically, pursued. In recent 

years, however, great havoc has been caused in some tracts by the 
mutilation and catting down of timber in times of famine, and 
observation tends to show that these ravages have been only 
partially repaired Tn other parts of the country the importance 
of the matter appears to have been imperfectly kept in’ view, and 
from want of a sustained policy, money and effort have been 
wasted ; and in miny places avenues, formerly in existence, have 
been allowed ta disappear or to become disfigured by unsightly 
blanks. 

The Government of India have now ascertained from the 
Local Governments the arrangements at present in force in vari- 
ous provinces for the maintenance of roadside avenues, The 
opportunity is, therefore, taken to present a brief review of those 
systems now under contemplation. 

In Madras all expenditure is from the local funds, The total 
length of roads in charge of the local boards is 27,619 miles, of 
which 16,566 have been provided with avenues, the total number 
of trees being three millions. During the past ten years 177 1niles 
of avenue were plinted, the annual expenditure being Rs. 96,000 
and the income R-. 117,000, 


In Bombay 10 detailed statistics are available, but as a rule 


on the existing provincial roads good avenues ex where the 
ground is suitable, The want of funds checks the extension of 
tice-planting. 

In the Central Provinces and Berar 3,000 mites are still 


devoid of trees, out of 4,200 miles. The Public Works expenditure 
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on avenues is to be gradually raised from Rs. 46,000 to Rs. ga,000 
annually, while the District Councils are to spend Rs. 25,000. 

In Bengal 2,600 miles have been planted during the past ten 
years by the District Kaginecring staffs. The average expendi- 


ture is Rs, §2,973 and the average income only Rs. 13,305. A 
comprehensive programme is to be drawn up on the lines adopted 
in the Central Provinces, and the Local Governments will decide 
the minimum expenditure by each District Board. 

Inthe United Provinces during the last ten years about 
1,300 miles have been added to the length planted, which now 
amounts to same 8,000 miles; but there are still some 20,000 
miles of road of all kinds without avenues, The average expendi- 
ture was Rs. 81,000, an] the average income Rs. 77,000, so that the 
net expenditure averayed only Rs. 4,000 per annum for the ten 
sand for the fast five years there was actually an average 


surplus of Rs. 6,000. Working plans have been prepared for most 


years 5 


districts. Arcangemerts are being made to appoint and train 
supervisors, and a new manual of arboriculture is ready for 
issue. 

in the Punjab the length of roads suitable for avenues, apart 
from those managed hy the Canal Department, is 15,000 miles, of 
which 8,000 miles are iully planted. During the last ten years the 
addition made te the longth of avenue has been 1,200 miles. ‘The 
average annual expenditure has been Rs. 2,63,0c0 and the average 
income Rs. 1,98,000 (but these figures include the results for 
groves and plantation: as well as avenues For canal roads, the 
corresponding figures are: ‘Total length of road or canal, 8,000 
miles ; planted, 4,100 miles ; average expenditure, Rs. 1,07,000 + 
average income, Rs. 85,000. The Province has a useful manual of 
arboriculture, and detviled instructions have recently been issued 
for systematising Oper itions for the preparation of working plans 
with maps, and for th: training of supervisors. 

In the North-West Frontier Province good progress has been 
made, the annual expenditure being Rs, 42,000 and the income 
Rs. 9,000, Vhe Chief Commissioner hopes to increase the 


® This will be reviewed iit the September number, — How, Ep, 
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expenditure and to provide training for the staff, together with 
working plans. 

In Baluchistan, owing to the arid climate and indifference of 
the people, small progress is reported. The revenue assigners and 


persons in receipt of allowances are being called upon to plant 
trees, while honours and rewards are to be granted to those whe 
distinguish themselves in this useful work. 

In Ajmer-Mervara an improved system was introduced a few 
years ago with enccuraging results. 

The Government of India, in reviewing these reports, says 
that the first, and in some respects gravest, difficulty in arranging 
for the extension of operations is the provision of funds, It is 
suggested that the net and not gross expenditure should be looked 
at, and that it is material to observe that the grant recently made 
to District Boards from general revenues will enable them to make 
better provision for all these duties, including arboriculture. 
Various useful suggestions are then made as to the preparation of 


working plans, the planting of trees, supervision, etc, The Resa- 


Jution contains the following paragraph -— 

“Tt is essential that as far as possible the sympathies of the 
neighbouring population should be enlisted in’ the preservation of 
the roadside trees. In the case of fruit trees, the produce of which 
is of little value, cultivators of adjoining fields should be allowed 
to take the fruit on the condition that they protect the trees from 
serious damage ; and when a fodder famine is prevalent judicious 
arrangements should be made to utilise the edible leaves of trees 
along the roadsides 1s fodder for cattle at reasonably cheap rates. 
This does not mean that the trees themselves should be heedlessly 
mutilated or cut down, but that the temporary sacrifice of sylvan 


amenity may be glvily accepted in the interest of saving valuable 
animal life. The practice of lopping or otherwise injuring a 
beautitul avenue when preparations are made for the reception of 
a high Government official is particularly deprecated. As 
regards investigaling the progress made in roadside arboriculture, 
the Government of India are content to leave the Local Adminis- 
trations to prescribe such arrangements as they think best.” 
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The Resolution conclude: :— 

“Phe Governor-General in Council believes that if regard is 
paid to the suggestions above put forward, and if due advantage 
is taken of the recent additions made to the resources of District 
Boards, the planting and maintenance of roadside avenues in this 
country will be placed on a far more satisfactory and systematic 
footing than heretofore. He trusts that in consequence of the 
renewed attention which may now be expected to be devoted to 
the subject the ravages caused by neglect and famine will be 
gradually but surely repaired and that the advantages, which the 
present generation has reaped from the energy and foresight of 
its predecessors, will be continued in even fuller measure to 


posterity.” 
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REPORT ON THE WORKING OF THE CASUARINA 
PLANTATIONS IN ‘THE NELLORE DISTRICT 
SINCE 1899-1900.* 
BY E.R, MURRAY, DISTRICT FOREST OFFICER, NELLORE, 
The accompanying statement shows the blocks which have 


been worked since the introduction of the working plan in the 


year 1899-1900 :~— 


ay 
UMBER IS & 
com: (FEE ‘ 
v rE ; 
: Bee 3! 
eS £ ! ; 
= fens z 3 ig ba 
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sisle| [ORE g Pf &a & 
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V of Dagarazpat 
nam, TL of Kotta 
patnam, [V of Tam- 
minipatnam, and 
TIE of Varini (agz 
i acres) were worked 

departmentaly dur- 
ing this year. 


1899-1900 «| 5 3]7,858 0514445 7 © G]17,985 0 ofaze522] 4 2 


toz0-r90: | af al 6| 2laay3 35|t7.817 0 0 6.747 © oltto7o/ = 8 6] 84 8 of Only compartment 

| IV af Kottapatnam 

worked devarimen- 

' lally daring this 
year. 


agor-tgor ..f 4[ 8! 5) 4f2yc05 15] 945.6 12 6! 2,295 13 4] 11330] 3.7 3] 772.6, Only compartment 
Fe \ LV of lugarazpat- 

namn(gs acres) was 

| worked depart 
ally during this 


FUN8 1903 sprof al af ae tear? 0 Of «940 oo Of2B\227, 2g 5] Ge 73 al Area cut, a7 acres 

Quantity of wood 

‘removed, 7,801 tons 

vo] fatiars 0 0 495 0 olatirto. 87 2 1 Number of acres cut, 
f 


| 
| ; | 389. 2 
i i Number of tons cut, 


tgor-1905 | 2] afro 


not known. 


A 


all four block 


2. Inthe opening year of the operations 
aggregating in area 307 acres, were worked departmentally, 7,858 


tons of wood having been trammed to the various depéts on the 


canal, This wood when sold realised Rs. 44,507, and as the 


*Department of Land ky venue, Madras, Forest Branch, No. 2, Superintendent, 


Government Press, Madras, 1¢ 05. 
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expenditure on werking it out was Rs. 11,985, exclusive of establish- 
ment charges and cost of laying the tram lines, etc, the net profit 
was Rs, 32,522, giving an all-round rate of Rs. 81 per acre. 

Tn the tollowing year, only one block of 131 acres was worked 
departmentally, the growth on the other three being sold as it stood, 
The result of the departmental operations was 4,373 tons of wood 
brought to depédt, in expenditure of Rs. 6,747 having been incurred 
thereon, sold for Ks. 17,817, giving a net profit of Rs, 1070 and an 
average all-round tate per acre of Rs, 85. The sale of the standing 
growth brought in Rs. 9,485, or a net revenue of Rs. 36 per acre, 
the arca sold beings 262 acres. In the year 1901-02, one block was 
again worked departmentally, 2,105 tons of wood having been 
brought to depét at a cost of Rs. 2,296. “Phe wood sold for 
Rs. 9,525, giving a net profit of Rs. 7,330, or Rs. 77 per acre, the 
area of the block leing 95 acres. 

The remaining three blocks, aggregating in area 278 acres, 
realised Rs. 15,275, or Rs. 54 per acre. 

3. Since the year 1902 all the blocks have been sold as 
they stood ; in the first vear Rs. 20,467 having been realised, in 
the next Rs, 31,773, and in the third, the current year, Rs. 38,000, 
giving net profits per acre of Rs. 62, Rs. 87, and Rs. 107, respect- 
ively. The somewhat low rate per acre realised in 1902-03 is 
partly attributable to the exceptionally poor growth in one of the 
compartments (Ne. 1 of Tamminipatnam) offered for sale, but with 
this exception the prices realiscd during the later years are, taking 
them all round, far in advance of those previously obtained, and, 
I believe, are attributable, in a large measure, to the satisfactory, 
working of the tramway as compared with former years. 

The larger profits can hardly be said to be due to the excep- 
tionally large or old trees sold in those years as the following 
figures will show + ~ 

The ages of the several blocks sold between the years 1900 to 
1904 were more or less uniform, the estimated outturn, after an 
actual enumeration of the trees in each block, being as follows — 

Three blocks std in 1g00-1901.—-Fistimated outturn 3,500 tons ; 
price realised, Rs. 0,485. 
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Three blocks sold tn \g01~1902,—lstimated outturn, 7,000 tons ; 
price realised, Rs, 15,275. 

Four blocks sold tv 1902-1903.—Estimated outturn, 6,000 tons ; 
price realised, Rs. 20,467. 

four blocks sold in 1903-1904. — 
price realised, Rs, 31,775. 


istimated outturn, 9,000 tons ; 


Four blocks sold in the cu-rent vear—¥Fstimated outturn, 7,400 


tons ; price realised, Rs. 38,0 0. 


Early this year it was said that there was a brisk demand in 
Madras for casuatina wood, but of this T cannot speak with 
certainty. It is probable, however, that the actual demand was no 
greater than in past years. 

4. Mr. Popert on the last page of his “ Note on C: 
Planting ” estinvates the cast af a fully estal 


tsuarina 
shed plantation at 
Rs. 33 per acre, but the results obtained here during the past few 


years show that this estimate can be greatly reduced. It is not pos- 


sible to give figures relating 10 more than nine blocks, five of which 
were planted up in rgoo-of, and the remainder in the following 
year, and which are, therefor», fully established plantations under 
the prescriptions of the working plan. The expenditure on the 
first five blocks gives an average cost of Rs. 3r per acre, a figure 
which is much the same as that given by Mr. Popert ; but the 
next four blocks show only Ks. 20 as the cost incurred on their 
establishment, and there is reason to believe that even this can 
be further reduced. 

The details of the several operations which make up the 
aggregate af Rs. 20 per acre are— 


sa, 
Preparing the land for plantiig, digging wells, and planting . P 
out fincluding nursery charges)... os we 2120 
First year watering charges has we um S$ a 
Second year watering charge owe ” ae 5 00 
Third year watering charges on soe ewe 0 12°90 
fntal ae BO OA 


The average cainfall for the years 1870 to 1899 at the 


two recording stations on the coast (Dugarazpatnam and 
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Krishnapainam) was 3616 and 37-21 inches respectively. At 
the same stations, Curing the three years ending 1903 the average 
was 38°32 and g1 inches. It may therefore be said that the years 
in which Rs. 20 per acre were spent were years of normal 
rainfall. 

The rainfall: having been normal, water was not more acces- 
sible, nor can it be said to have been less required during those 
years. Earlier planting has, of course, produced better results, 
but the true auswer to the question is, I believe, a much closer 
control, than formerly, over the expenditure. 

5. he estimated yield, as found by Mr. Popert, of a 
plantation over ten years old, 772.49 tons per acre, seems too high, 
The results of the working of the casuarina plantations in this 
district during the past four years give an average yield per acre of 
only 25 tons (the «average age of the trees in the several blocks 
felled over being vey much mere than ten years), and this, I think, 
will be found to be the more accurate figure. 

Accepting Rs. 3-8-0 as the average selling rate per ton, the 
figures would work out as follows — 

ap. 

Revenue ee oy or nee «. 87 8 0 

Cost of planting pe: acre... ow, 290 0 


Interest at § per cent for 10 years we « lo 69 0 
Establishment chaijes at 5 per cent for 10 years... 10 0 0 


Total Net Revenue ep 47 8 o 


As regards valve of tramway plant, Rs, 20,000 has, as nearly 


as possible, been spent on it up to date. The charge per annum 


may therefore be pur down at— 


; Rs. 
First year— 
Titerest at 3 per cert on Rs. 20,000 ae an v. 6o0 
Depreciation at 4 pes cent oat Me! ted a 800 


1,400 
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Rs, 

Second year— 
Interest at 3 per cent on | s. 19,709 ube 576 
Depreciation at 4 per cent he a y ms 76% 


Third year— 


Interest at 3 per cent on Is, 18,432 ee eae wee 552 
Depreciation at 4 per cet: “fi ie 730 
4,288 


Fourth year—- 


Interest at 3 per cent on ts. 17,716 


bse As we $31 
Depreciation at 4 per ceut ine eis 3 x 708 
1,239 
Fifth year — 
Interest at 3 per cent on Rs, 17,008 or ‘ an §to. 
Depreciation at 4 per cent Me “4 we we 680 
1,190 
Sixth year— 
Interest at 3 per cent on %s. 16,323 See tee we 489 
Depreciation at 4 per cent abe ne a] ve 652 
1,41 
Seventh year — 
Interest at 3 per cent on Rs. 15,676 ne aaa ws 470 
Depreciation at 4 per cent é 628 
1,098 
Fighth year— 
Interest at 3 per cent on Rs. 15,050 See % i 450 
Depreciation at 4 per cert te an ee .. 600 


1,050 
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7 Rs. 

Ninth year— 
luterest at 3 per cent an Rs Liyise at see ABR 
Depreciation ata per cent * 7G 
400g 

Tenth year 

interest at 3 por vent on Rs, 13,884 Me 4 we 4h 
#  lepreciation ar 4 per cent ae <a 10 one 555 
97! 


Total interest and depreciation for ten years is Rs. 11,725, or 

per annum Rs, 1,172. 
Assuning cost of tramway, first rotation, to be Rs. 61,725, the 
cost per acre is = Ks, 3-2-6 nearly. The second and subse- 
quent rotations vould cost much less, but there would be constant 


repairs, and son ething must be allowed for replacing machinery. 
The cost under tl is head may therefore be fairly placed at Rs, 3-8-0 
per acre. The total cost per acre inclusive of all charges is 
therefore Rs, 43- 3-0, giving a net revenue of Rs, 44 per acre per 


anim. 


SCIENTIFIC PAPERS. 


SOME INDIAN FOREST FUNGI. 
BY BJ. BUTLER, MB, PLS. 
CRYPCOUAMIC ROTANIST TO THE GOVERNMENT OF INDIA. 

Yo one interested in the lowly mushrooms and moulds India, 
at first, often comes as a disappointment. Before experience one 
pictures all tropical countries as teeming with rare and beautiful 
forms of plant life, and there is no hint that the fungi are to be, 
even partially, excluded from the scene, The reality is in many 
cases a cnitvated plain or a paddy swamp extending as far as 
the cye can reach, Of fungi there are few, and these often 
familiar crop pests. There are no moist woodlands as in Europe. 
The trees are mango groves, or palms clustered around the villages, 
or avenues of shade-trees bordering the roads. Even the jungle is 


too often dry scrub, the last place in which fungi could flourish. 
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The odour of decay is absent, fallen leaves are scarce, decaying 
branches—most loved of fur ri—are almost unknown. For in India 
life is too hard to allow of anything that burns being left to waste. 
There are, too, few old ferces, or grassy slopes moist from the 
shade of trees, or any, excey rarely, of those other favoured spots 
to which the mycologist must look to gather his harvest. The 
reasons for this are simple, The population is very dense, with 
consequently a close cultivation of the land. Added to this is, 
in the parts to which I refir, a climate too dry for the greater 
part of the year and often too heavily flooded in the rains to 
permit of that gradualretury to the soil of organic matter in which 
the fungi find their most fivourable conditions of development. 
I can hardly imagine anythng more unsuitable looked at from 
this point of view than the plains of Northern [ndia from the 
Punjab to Behar or the bare uplands of the Deccan. 

But there are great areas in the continent, often away from 
the beaten track, in which al these conditions are changed. The 
region at the base of the Himalaya and the slopes of the hills 
themselves as high as the forest vegetation goes, much of South 
India, beth the moister mountainous parts and the tracts along 
the coast, all of the Ghats, much of Lower Bengal and Assam are 
rich in fungi, In the forests fo these regions, amongst which 
are some of the most important in India, there ts a vast amount 
of material awaiting collectiin, and there are few in India with 
such opportunities of helping: a much-neglected branch of science 
as the officers of the Forest Department in these places. 

In the follawing notes reference is made to parasitic fungi 
only, These, though independent of decaying plant-food, getting 
their nutriment as they do from the living tissucs, find in the 
forest conditions of moisture and shade most favourable to their 
development. So far as my experience goes the parasitic forest 
fungi enormously exceed th: se of the apen country in number, 
though their economic importance ts less evident. 

That the study of fungi is a necessary branch of forest 
science necd scarcely be remarked. ‘Theiy importance in forest 
economy will be evident te any one at all acquainted with the 
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work of German nv-cologists. The results obtained in that country 
are largely applicible to the rest of Europe. In India, how- 
ever, we can draw only to a slight extent on experience elsewhere, 
and there is, as yet, little to offer in its place. [ven where the 
parasites are identical the trees on which they live are usually 
distinct, and it is ar least possible that the mode of action differs 
with the different hosts. In the well-known conifer parasite, 
Fomes annosas, the extension by rhisomarphs is a characteristic 
feature of its attacks on the deodar in the Himalaya, while these 
organs have not been described for the same fungus in Europe, 
either because they do not exist or, as Prof. Mayr believes, 
because they have escaped attention. In any case they can hardly 
be as well marked usin India, But it is probable that the majority 
of our parasites aie entirely different to those of Europe and 
America, ancl the fact that a larger number of new forms have not 
been brought to light is only an evidence of our want of knowledge 
of the subject. 

I have received several specimen of parasitic fungi on forest 
trees and shrubs within the past two or three years, mostly 
through the kindness of Forest Officers, Some of these have been 
the cause of very c nsiderable damage, as in the cases of Fomes 
annosus on deodar Fones Pappianus on babul, Trametes Pini on 
Pinus excelsa, the [richosporium on casuarina, &c. Others, such 
as the rust fungi of conifers and Ephedra and of the barberries, 
are of less account. But even the latter are often of great interest 
from their indirect influence on the diseases of cultivated crops or 
important industries such as tea and coffee planting. For instance 
rust on cereals his often been attributed to the fungi of the 
Ilimalayan forests, and there is no doubt that this view has 
influenced consideri-bly those in India who have given thought to 
these diseases, Th2 Rosed/infas, fungi which arise in the decaying 
stumps of many trevs, have proved a serious trouble in tea and coffee 
cultivation, giving vise to constantly expanding patches of what is 


known as ‘ 


‘stump rot” in many estates, within which every bush is 
destroyed. If taken early they can be checked, and their preven- 


tion by a proper treatment of the tree stumps seems not beyond 


4go IADIAN FORESTER (sreremBER 


the bounds of possibility. The forester who can devise a satisfac- 
tory and cheap method of destroying stumps after felling by 
burning or blasting, or who can show how to preserve a stump 
from rotting in the mass, will confer a real benefit ou plauters 
in India. From a disease of this nature, combined with another 
parasitic fungus, the cultivation of pepper on a large scale in 
Mysore, which is otherw 


full of promise, has been prevented. 
Again, there is the remarl:able group of host-changing fungi—the 
Uredinee ov rusts—about whose life-history the late Dr. Barclay 
has told us so much. Large numbers of these are known in India, 
in one stage only, and the other stages are probably passed on 
different plants, Some of these in the forests may be found to 
have a direct bearing on crop diseases. And leaving out of 
consideration altogether the economic aspect, the forests are 
full of interesting forms, capable of throwing light on obscure 


questions as the rhododer-dron rusts perhaps do in one direction, 


or of affording valuable materials for study. Our collections of 
Indian fungi are as yet very meagre, We do not even know the 
identity of the species which produce the phosphorescence notice- 
able in the forests in some places, nor completely the identity of 
the edible forms of India. If, then, Forest Officers whose locality 
offers them the opportunity can be induced to collect and study 
the fungi of their districts, both those injurious to trees and those 
otherwise of interest, a great advance in our knowledge of a little- 
known subject will almost certainly be the result. 


TRICHOSPOLIUM DISE. 


SE OF CASUARINA, 


The Casuarina plan-ations on the sand dunes of the Kast 


Coast are subject to several diseases. Some of these are due to 
insect pests and have been described in this Journal by Mr. 
EK. P. Stebbing (adian Forester, September 1903). One, how- 
ever, which I saw in the Chatrapur plantations with Mr. C. 
Fischer, 1. F.S. in August 1904, is of a fungal character, ane 
being one of those slow ind steadily progressing diseases which 
may eventually become a serious matter, requires more than 


passing notice. 
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Attention appears to have been first called to the fungus attack 


during Mr. S'ebbing’s visit in July 1903. Amongst the dead 
trees, of which there were a number in the plantation, some were 
found with the bark raised up into great blisters, and eventually 
ruptured hy the formation of a black powdery substance 
consisting of myriads of spores of a fungus, Enough of this 
powder was casily collected to fill a small box, It appeared on 
very few trees, however, and the idea that it was connected with 
the discase was for a time abandoned by Mr. Fischer. When 
we walked through the plantation only two or three instances 
were found, and tha majority of the dead trees, of which several 
hundreds were seen, had perfectly normal bark with no sign of 
the presence of any parasite. 

The trees died out in patches, of which two or three large 
and several smaller ones occur within the Agusti Nowgam plan- 
tation, No reason could be given why some parts of this plan- 
tation were failing, while the rest flourished. But the examination 
of specimens collected during iy visit ad of others subsequently 
sent sufficiently explained the matter. A parasitic fungus was 
found within the central wood, which there can be little doubt is 
the cause of the disease. It is, curiously enough, apparently 
identical with that first found in the bark, some minor differences 
in structure and measurements being probably dtie to the different 
conditions of Ife passed buried in the wood, and that passed in 
the cambinin \-here access to the outside world becomes possible 
hy the rupture of the bark. Why it should) sometimes remain 
internal and  semetimes break out on the surface is not 
clear, 

In the earlier stages the trees look sound enough, even when 
the collar is exposed, except that many of the twigs are dead 
and clusters of withered needles remain attachect to them, the 
whole appearance suggesting water-logging or drought. The 
extension of the dead patch from which the specimens were taken 
in a centrifuga! manner up a sharp slope of the sand, which is 
here very deep and the healthy state of the adjoining trees put 


these possibilities, however, out of the question. 
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The internal fun-rus was found in the specimens examined in 
a part or the whole of the wood of the collar, extending six or 
eight inches below the surface of the soil and a few inches above. 
Jt occupies the centre of the wood, reaching in one or two plices 
to the vicinity of the cortex, but elsewhere separated from the 
exterior by an inch or more of sound tissue. [tis not visible to 
the naked eye, but in some cases is accompanied by a diseoloura- 


tion of the wood, visible on section. In some of the specimens 


4eag 00> 


vreity 


eS 
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FIG. Le TECHOSPORTUM ON CASEARINA: @ BAKK FORM, é INTERNAL 
“ORM WITHIN A WOOD VESSEL. 


it was impossible to determine if the fungus were present or not 
without microscopical examination. Tne wood of many of the 
lateral roots is also discoloured, and where they enter the tap 
root. their passa: through the exterior tissues is sometimes 
distinctly visible igs dark streaks. ‘These lateral roots as well 
as the dieased patch of colar wood ccntdn fungus diy phan while 


the rest of the tissues are quite free from then, 
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The hypha: lie within the vessels and cells, boring their way 
through any jntervening cellavalls. Both brown and colourless 
ones, belonging to the same mycelium, occur, in some parts the 
brown predominating, while in others only colourless can be found. 
In the smaller roots brown hyphae are rare. On lateral branches 
from the main filaments spores are borne at or near the apex in 
small clusters. They are at first amore or Jess spherical and 
colourless, but Liter become oval and brown, falling easily and 
ving within the vessels. Their utility in this position can be but 
slight, for none were found in the smaller roots and decay of the 
collar sufficient to liberate the spores would probably take some 
years. Unless the fungus also forms spores in the soil, its 
wepagation is likely, so far as the subterranean form of attack is 
coneerned, to be mainly vegetative by means of a soil mycelium 
extending from root to root theough the ground, The centrifugal 


wrogress of the disease from a few centres lends support to. this 


view, 

The destruction of the wood is not considerable. ATL the 
contents of the cells invaded by the hyphae are destroyed and 
a brown residue fills those which have had living coutents, such 
as the parenchyma, giving rise to the discoloured appearance of 
the diseased tissue sometimes observed. Lignified tissues are 
but slightly attacked, and there is no change apparent in’ the 
walls of the fibres until a late stage. The effect of the fungus 
on the tree is greater than would appear warranted by the mere 
destruction of the living contents af the cells, and the physical 
result of blocking of the vessels with hyphae. It is probable that 
the death of the trees is largely due to ferment production, or the 
formation of some poisonous substance thrown into the sap, as 
happens in so many cases of the sort. In the sugarcane red-rot 
for example the fungus Colfecodrichian fatcatum ix often confined 
to one ora few internodes near the base of the cine, but the total 
crystallisable sugar is greatly diminished by the action of a 
sugar-inverting ferment, formed hy the fungus and acting on the 
sugar-containing sip. The greater part of the damage is apparent- 


ly due to this ferment. 
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The bark-rupturing fungus, first observed, preduces far more 
striking effects. 

The bark is lifted from the cambium along the trunk into great 
blisters by the formation hece of a layer of densely waven hyper, 
which produce spores in such abundance that the black powder 
composed of them is sometimes a quarter of an inch in depth. 


Later on these blisters rupture, raising the bark in loose sheets 


eTCASUARINA STEM ATTACKED 
BY TRICHOSPORIUM. 


FIG. 


and exposing the svores. ‘The tissues under the spore-producing 
in 


layer are invaded ex erywhere by hyphae, which are colourl 
the outer cells and sometimes brown deeper in. , Microscopically 
no difference can be observed in the mycelium of this from that 


above described, except that the portion from which the sporo- 


phores arise is invariably colourless. The spores in this case are 


also rather larger atid their colour deeper brown. “They are borne 
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on hyphie of variable length and often branched, each branch 


bearing a cluster of spores near its tip on the main axis or on 


short thick branches of the secondary or tertiary order. Branched 
sporophores of this type were not observed in the internal form, 
but the latter was much more difficult of examination and. the 
spores were very rarely found fixed 7 sdf. 

In the absences or rarity of the external mode of fructification 
and from the nature of the diseased patches, it is probable that the 
fungus extends through the upper lavers of the soil from root. to 
root. Hence the oly suggestion for treatment which can be made 
at present is to remove as early as possible all diseased trees to 
prevent the bark destroying form, which appears to be of late 
appearance, from leveloping. The collar and main roots should 
also be removed in trees near the margin of the diseased patches 
as far as possible, Trenching might prove effective in checking 


progress, but further observations and trials are necessary before 


the efficacy of this can be established. After clearing it will be 
unsafe to replant for some two years or so as the fungus is likely 
to persist for some time in the smaller reots which are left. 

This fungus possesses many points of resemblance in the 
bark form to another tree-destroying fungus found hy Mr. Massee 
of Rew on mulberry trees sent him from Changa Manga, in the 
Punjab, The mulberry fungus which Mr. Massee named 7icho- 


portent aterrtuan is also made manifest ly a rupture of the hark 
from the cambium in which its spores are formed. The minute 
structure, however, differs in some respects, particularly the size 
of the hyphae and the mode of origin of the spores, thoagh the 
specimen which T 2xamined from the Forest School Museum was 
not entirely satisfactory for determining the minute characters of 
the fungus, In any case the name 7yichosportuue aterrimam 
cannot stand sinee it has already been ised by Saccardo for a 


species of Corda’s (Sprlom T have named 


Sungorum Tt p. 28 


the Casuarina fungus Trechosportum vestculosum n. sp. and the 


diagnosis is as follows — 
$ 
Trichasporiume vesteulosum vn. sp.~ Hyphae brown or colourless 


within the tissues or forming colourless cushions in’ the cambium ; 
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fertile hyphae: colourless, 1/2 to 2 micro-millimeters in diameter, 
bearing clusters of spotes inserted at or near the tip on the 
thickened end of the miin axis or of secondary and_ tertiary 
branches, several on each branch ; spores sessile, oveid, brown, in 
the mass black, forming a dense layer in the cambium fewer in 
the tissues, §—8 x 414-6 for the external and6 x 43% micro- 
millimeters in diameter for the internal. 

Parasitic on Casaartva eguisetifelia, which it kills—Chatrapur, 
Ganjam, Inclia. 

Allied to 7rrehosportum aterrimum—Massce not Saccardo, 


ORIGINAL ARTICLES. 


THE EFFECTS OF THE GREAT FROSTS OF 1905 ON THE 
FORESTS OF NORTHURN INDIA, 
IV. THE ERFECT Of THI UNPRECEDENTED COLD WEATHER ON ‘THE 
FOREST VEGETATION IN MONTGOMERY DISTRICT. 


BY GHULAM MOHAMAD 


KXTRA ASSISTANT CONSERVATOR OF FORESTS. 


(1) As the climate of the Montgomery district is dey aud 
the soil is arid, the severe cold and low temperature of the past 
winter has very much affected the forest growth, 

(2) The nsnal rime of opening of the new buds is the spring 


season, but owing to the severity of last cold weather the new 
shoots were a monih late. As the trees did not produce new 
shoots at the proper time, the annual growth of the forest crop has 
been checked. Moreover, the trees have yielded no seed, hence 
natural reproduction during the following season will be entirely 
absent. 

(3) Phe most -emarkable effect of the frost has heen that a 


arge number of trees, especially’ those which have thin’ bark, like 
kari  (Capiaris aphytla) have dried up. Acacia arabica 
(kikar), Prosopis Spicigera Gand), Silvadora (wan) have produced 


no seed atall. The growth of young plants and coppice shoots 


has been checked and many of them have dried up. 
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Y°-ON THE DAMAGE LONK TO THE FOREST GROWTH IN THE PILIRIIT 
DNISION, 
COMMUNICATED BY TLE CONSERVATOR OF FORESTS, OUDH CIRCLE. 
The damage caused by frost in the forests of the Pilibhit 
Division in 1g04-05 is iar in excess of that in previous years. The 
species which suffered most are— 


Shorea robusta... oo .. (Sal) 
Terminalia tomentosa ay we (Assainay 
% belerica me .» {Bahera) 
Buchanania latifolia a w. (Piary 
Vhyllanthus enblica A ae CNonda) 
Stereospermum suaveolens... ve (Pandor) 
The species which suffered least arc— 
Eugenia Jambolana ne «+ (Jamun) 
i operculata des sat C2 way 0) 
Wendandia oxserta . (Birsad 
Diospyros tontentasa ‘hg we (Vendy 


The sal suffered most in the open blanks which occar very 
frequently in these forests and are called *Chanders.” In these 
Chanders the sal seedlings are annually killed back by the frost. 
In the following year the plant sends up coppice shoots, which 
are in their turn killed off by the frost. Occasionally a few of 
these shoots escape, and if they are fortunate enough to escape 
for several years, they grow up out of reach of the frost and so 
develop into trees. “This year thefrast destroyed, in addition to all 
the small shoots, all these which had escaped for several years, and 
in some cases sal trees up to 35 ft. in height were killed. Round 


the edges of the Chanders, where the young sal trees are generally 


protected from the frost, great damage was caused this year. 

The frost even penetrated right into the forests and killed off 
young sal trees standins: under a fairly dense canopy. In many 
places the tvigs of the lower branches of big trees dried up. 
The total absence of fruits of the Terminalia belerica, PhyJlanthus 
emblica and Buchanania latifolia in some places this year is said 
to be the result af the frost. The sal does not seem to have been 


affected in this way, and has seeded profusely. 
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The damage by frost is more apparent in the southern parts 
of the Division. ‘The northern parts, which are closer to the hills, 


fiave not suffered so rach. 


THE PATEL DUN, 

Mr, Wobart-Masnpden has very kindly furnished the following 
information on the subject of ouy frontispiece, which is from a 
photograph taken by Mr EF. Beadon Bryant, Conservator of 
Forests, showing the scenry in the Patli Dun: “The scene 
represents Boxar on the Rainganga River at the lower end of the 
Path Dun in the Garhwal Division of the Western Circle, United 
Provinces, The Path Dun is a flat open plain bordering the 
Ramganga from about cight miles above Dhikdld dows to 


Bowxar and is surrounded with sal forests. 


EPEC 
FA 


Though t 


OF CVE BARTHOUAKE OF APRIL 
EHPUR RANE 


KUMAUN FORI 
DIVISION, CENTRAL CIRCLE. 


RAWAT 


FOREST RANG » KUMAUN DIVISION. 


he elfects of the earthquake which occurred on 


the 4th April 1905 have been on the whole alarming, yet it is an 


ill-wind that b 
without benefit 

There isa 
Ifere the inha 


curing a supply 


year at the cl 


ows no one agy good, and the shock bas not been 
to seme people. 

place named Chaunsila, 12 miles from Naini Tal. 
vitarits annually incurred great difficulties in pro- 
of water for drinking and other purpases. very 


ose of the winter season the water in the stream 


became less anc 


a drop was to b 


les- every day until by the beginning of May not 
e found for two imiles in each direction. Owing to 


this the peaple of sume two or three villages yearly suffered great 


trouble and cale 
Forest Rest-hou 
Chaunsifa. 


units, and it was due to this want of water that the 


ase was erected at Fatehpur instead of being built at 
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This year whilst the rest-house was being put up at Fatehpur 
suddenly the zreat earthquake of 4th April 1905 occurred, and 
the shock removed the trouble both of the inhabitants and of the 
weary travellers who, marching through this area in the summer, 
could procure no water to quench their thirst for eight long miles. 
From the dat. of the occurrence of the earthquake a large amount 
of water has been flowing thronghout the whole of the dry season. 

Owing to the same cause the volume of water in three streams, 
ze, Deigaon Sot (Dechauri Range), Tilaur Sot and the Nehal 
(Fatehpur Range), has been increased to about three times their 
original supply. T have been watching this increased supply 
throughout the hot weather, and E have hopes that it will continue 


permanently. 


Nant TAL, 21st Judy 1905. 
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THE PREPARATION OF RUBBER AT MERGUS, 
TENASSERIM, 

The following notes unon the preparation of rubber at the 
Mergui Plantations in ftenasserim have heen kindly forwarded 
by the Inspector-Gener: | of Forests. They are extracts from 
a letter from the Conservator of Forests (Mr. FL B. Manson), 
Tenasserim Circle :-— 

The term “wet process” for the preparation of the rubber 
is used in contradistinction to the process of curing by hot air 
and smoke in Mr. Wickhum’s machine. 

2, ‘The wet process n use at Mergui Experimental Gardens ix 
the simplest possible met! od and yields very clean rubber. The 
fluid latex strained, but without any admixture of chemicals but 
diluted with water, iftoo hick, is set to cream in soup-plates. ‘The 
tubber particles, which are of lower specific gravity than sap, gum, 
ete. rise to the surface whilst the watery constituents of the latex 
aud impurites sink, After about 24 hours or less the rubber forms a 
soft creamy white cake, wich is removed by hand pressed, stamped 
with the plantation mark, ‘washed and then placed on well 
ventilated racks under a -hed todry. UL should mention that after 
the cakes of rubber are temoved from the soup-plates the residual 
liquor, whichis usually slightly milky, is collected along with the 
washings of the collectin: cups in larger vessels, some clean water 
is added, if necessary, and the mixtuce stirred. After standing for 
hours or soa certain quantity of rubber rises to the surface. 
This is carefully washed . nd dried, and is sold along with the scrap. 
I contemplate treating this quality of rubber eventually in a 


washing machine and e¢<porting it in the form of sheet-rubber. 


Manufi 


“pancake ” or biscuit ruboer now sent from plantations. 


cturers, however, seem to be quite content with the 


The ‘quantity of late: at present dealt with is inconsiderable, 


being derived only from the older trees in the Experimental 


Gardens, It is not sufficent to warrant the purchase of expensive 
machinery. but Lam of opinion that some simple machinery and 
drying apparatus will be needed in a few years’ time as all labour 


available will be required fer collecting the lates. T have 
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accordingly made enquiries through the International Rubber 
Manters’ Association, of which I have become a member, with a 
view to improving our present primitive methods of preparation and 
hastening the drying process, As this concerns our methods of 
preparation 1 beg leave to enclose a copy of my letter of enquiries, 


and to refer you for the sequel to the Zrdia Rubber Journal of 
the followi 1g dates :— 

iGth January, correspondence re Washing Mills. 

13th Vebruary, page 169, “ A Question for the Rubber Trade.” 

azth February, page 222, “ Washed and Dried Rubber.” 

i3th March, page 269. 

It is possible that it may be found profitable to adopt the 
centrifugal separation of the rubber particles from the latex 
diluted with water (Biffen’s patent) or a modification of it which is 
announced from Ceylon; but until a considerable number of the 
plants in the larger plantation are large enough to be tapped it 
will, | consider, be sufficient to go on as we are doing. 

T beg to append extracts from my last inspection notes of 
the Mergui Plantation relative to the preparation, drying, and 
packing of the rubber, and the account sales of the last two 
consignmes ts, from which it willbe seen that our rubber fetches 
excellent pices, The price of Fine Para opened at 5s. 1 in 1905 
and in the second week of March stood at 5s. 5a 

Extract from Inspection Report on Rubber Plantation at 
Mergui. 

* * * * * 
THE PREPARATION OF RUBRER. 


3. The preparation of the rubber has been vastly iimproved 


by the Manager (Mr. J. W. Ryan), but still leaves room for Curther 
improveme:t. Tor cxample, the biscuits are of various shapes 
and sizes, s me being very thin and shrivelled up. It is desirable 
that all shonld be as nearly as possible alike. Moulds of several 
kinds have been tried, but they do not give better results: than the 


ordinary sonp-plates. Plates of the same size and make should be 


used so that the pancakes may be the same. A measure or ladle 
should be ustd fer putting an equal quantity of latex in each 
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plate so as to obtain cakes of equal thickness, say, eight to the 
pound. 

The marking of the jancakes or “biscuits” may be, and to 
some extent is, done by hind by pressing each cake with one of 
the plates originally intende | to be used in the moulds. This is 
a slow and expensive method which will be improved upon when 
the yield increases, ‘Ihe cane hammocks on which the pancakes 
are hung to dry are allowed to sag too much, so that the cakes of 
soft rubber become deforme’ and unsightly. If the cane will not 
bear stretching tight it will be better to use wire-netting, say ol 
two-inch mesh, on which the cakes of rubber will lie flat. The pan- 
cakes when removed from the plates or moulds are very soft and of 
a creamy white colour, [1 oticed that the liquor which moistens 
them is sticky and gives the cakes a sticky coating apparently 
of some gum-resin, which i+ very apt to get mouldy in damp 
weather. This must be rimedied either by diluting the latex 
before it is poured into the plates or by throwing the pancakes 
into clean water and washinz them when they are taken out of the 
moulds, It will also be a good plan to subject them afterwards to 
pressure sO as to squeeze out moisture and imprint the Govern- 
ment mark upon them before putting them on the racks to dry. 
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SOME RECENT RUBIER SALKS FROM MERGUL 
Account sale: of four packages India Rubber shipped by the 
undersigned per ss. “ Derbyshire” to London, sold by order and 
for account and ris’ of the concerned. 
Forest Department Rubber Consignment Account No. 6, 
Invoice 170. 1903-1904. shipment. 


Cwt. qr. ths. Losa Lyd 
Hi 1 case gross va ee rot ott 
TAD 38/2 tas a ate ie A LED 
Nett . ve O 3 27 
ait Ibs. @ s/t 28 4 3 
H2 4 case gross a w 08 3°18 
TD 42/2 dias we vw O Ff 1 
Oo 2 2 
58 Ibs. @ 45 one 12:16 2 
His 1 case gross: sei Te if 
ID 4of2 = a we ONG 
o 3 #18 
99 Ibs. @ §/t oo 25 3 3 
Hy 1 case gross on ww OF 
T-D ae . wee AE OS 
26 Ibs. @ 4/6 a 517 0 


Discount allowed to buyers 23 % ast wea 116 0 yo 4 8 


Howe Chavzes. 


Freight on 3-2-5 @ §2/6 a © to 10 
Landing, weighing, taring and sampling 016 9 
Wharf rent and Fire Tosieance aie is or 8 
Porterage, stamps and petties o 2 5 
Broketage @ 1% x DIA y 
Coinmission § % oe eit ° 5 18 
Exchange for o/d remittance to Rangoon 1/4 bs Eee obt 3 0 
Rangoon Charres. 
Marine Insurance oa “ask ade, 49 0 
Shipping and petty charg: s ia sos 1o lo «a 15 3 v 
es 
Nett proceeds oA See 946 O 


a 


Rancoon : E&OE 
20th Jilv 1904. (Sd.) Fintay Firesune & Co, 
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Account sales of six cases India rubber shipped by the 
undersigned per ss, Warwickshire” to London for sale 6n account 
and risk of the concerned. 

Invaice No. 1&7, Wore ¢ Department Consignment No. 7, 

1903-1904. shipment. 


Cwe. qr. Tbs, Lom a 
cases gross ay ta CO Gg 
T1364D 8 lbs. Sie we ET 14 
23S 
= 31g lbs, @ 5 3} a Sa 16 4 
5 1 case grass a! a 
Less 1 4z-+-D2 me ag 
bes 1656 0 
G= ( case gross 2 ror ts 
Less T 41D 2 ota ve OAS 
190 06 
sW2 Tbs. @ 4 tt Are ap 1i0 & 
7=1 bag gross as .~ oO oO Tt 
oo 4 
0 0 10 
=1o lhe. @ 38 ee 116 8 28 19 8 
a a . oe 34 6 
Interest allowed to buyers .. . fk 035 3°71 
1 pee 
oes 125.11 @ 
Flome Charges. 
Freight ae 2 ¥ aoe 
Landing, weighing, taring, opening fo~ customs, cte, 
Rent is age ” 
Fire Insurance a ws A 
Porterage of sample, stamps and pettic i on 
Brokerage @ 1%... sas . oon 
Commission @ §% 2 y 3 
At exchange 1/42, Ss a aA bs W721 13 0 
Rongoon Charges. 
Marine Insurance ane oe 
Shipping and petty charges... a 2813 0 
Nett proceeiis 1,693 9 0 


1 
Ln ae 


Ranaoos : ERO E, 
tath November 1904. (Sd. Fintay Fremixa & Co. 


SCIENTIFIC PAPERS. 


SOME INDIAN FOREST FUNGI. 


PART 1. 


TY Ts Be WLR ORB ase 


CRYPTOGAMIC ROCANIST TO TITK GOVERNMENT OF INDIA. 


A number of exceptionally interesting fungi of the order 


Uredinez, more commont 


lv called rusts, occur in the Himalayan 


forests. They are perhaps the best known of all Indian fungi from 


the work of the late Dr. 


Rarclay of the Indian Medical Service, 


who in the short space of six years, from 1886 to 1891, published 


over twenty papers dea 
species, af which 72 were 
clear that he only touchec 


all his species were vat 


ing with these fungi, and described 109 
new to science, Vt has since become 
Lon the fringe of a vast subject. Almast 


ected in the immediate neighbourhood of 


Simla, and as we pass wong the range the variation of the fungus 


flora keeps pace or perhia 


as exceeds that of the general flora, The 


Mussoorie and Jaunsir 
different Aeidinm from 


barberries, for instance, bear an entirely 
that on the Simla ones. A few scanty 


observations around Joarjeeling have convinced me that the rusts 
of the Sikkim Himalay i differ widely from those further west. I 
believe that the Hima'ayan range is one of the richest regions of 
the globe in the members of this group. They have, however, 
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almost escaped the attention of collectors, The Sikkim species 
are practically unt suched, and our knowledge elsewhere, excluding 
Simla, is confined to the most conspicuous forms in a few casily 
accessible spots. 

It is necessaiy, in order to render intelligible the following 
notes, to deal brielly with the general characters and often com- 
plicated life-history’ found in the order. All are parasitic, and the 
most destructive of known fungus diseases of cultivated plants are 
caused by the members ef this group. Such are the rusts of 
cereals, annually iesponsible for the loss of millions in the grain- 
producing countrics, the coffee leaf disease, which destroyed the 
planting industry of Ceylon some forty years ago, the linseed rust, 
exceedingly destructive in India, and many others. Most are 
confined to a singl: species or to a few closely allied species of 
host; the host being almost invariably a flowering plant. Unlike 
the fungi with which we are chiefly familiar, such as the mushrooms 
and moulds, which can get their food from a variety of substances, 
the rusts require food of a definite composition, and usually find it 
only in one or a few living plants. [t speaks volumes for our 
ignorance of the trie composition of living plant substance that 
their artificial cultivation has never yet been accomplished. But 
the most remarkable phenomenon in the group is that known as 


“hetercecism ” 


or the passing of different stages of the life-history 
on different and often widely separated host-plants. It is an 
eccentricity entirely comparable to that of the parasite of malarial 


fever in man, whicl, as we know, is ob iged to pass a portion of its 


life in the body of the mosquito, Within recent years science has 
had its interest awakened in this class of parasite, and we may 
expect to find cher diseases due to the development of so 
objectionable a character, long known however in the fungi and 
some lower animals, added to dengue, siceping sickness, yellow 
fever, malaria, &c. Another phenomenon exhibited by the rusts 
which may also hive its counterpart in the parasites of man is 
that of “specialisation.” Some of the species which attack 
several hosts have :zot split up into races without any external 
difference but each confined to its own variety of host and 


550 INDIAN FORESTER [octoner 


unable, without some -lifficulty, to attack the hosts of the 
others, It is as if we should imagine that plague, to which 
Europeans are now comparatively immune, but which once 
ravaged Europe (if indeed the Black Death were plague), had got 
from long restriction to the East developed into a race no longer 
eapable of readily attacking whites, while the parasite in) Europe 
had gradually died out completely. The black rust of cereals 


attacks both wheat and oats, and the forms are absolutely alilse, 


and beyond doubt are of one origin; yet that on wheat canuot 
the race on oats has not 


pass to oats, in India at any rate, and as 
yet been introduced here, we commonly have, as ia Dehra Dun, the 
remarkable sight of fields of wheat severely attacked with black rust 
alongside oat fields where not a trace of the disease can be found. 
In the life-history four stages are usually recognised. These 
may all be passed on the same plant or some may be passed on 
one plant and the others on another. They are known as the 
recidial, uredo, telento and sporidial stages. 


The ecidial stage, or “Kcidium, consists ofa little plant body 
or mycelium formed of thread-like cells running between the cells 
of the host plant and obtaining food from them by means of little 
suckers pushed through their walls. It is usually found infesting 
leaves, but sometimes oc trs on shoots, flowers and fruit as well. 


It is marked by the formation, as reproductive bodies, of 


zecidiospores, usually minute, yellow, spiny bodies enclosed in a 
cup-like receptacle, of which the cluster cups of the barberry are a 
more or less familiar example. With these a second spore-form, 
the “spermatia,” whose meaning is not clear, is often found. On 
germination the acidiesporcs usually give rise to the uredo 
stage. 

The uredo stage also consists of a mycelium much like the first, 
but it gives rise to uredospores which differ in colour, size, shape or 
some other character from the eecidiospores. They are formed 
under the epidermis and we without the little cup-like receptable. 

The telento stage arises from the same mycelium usually as 
the last stage, and the two together may therefore be taken as 
forming one stage only.  Teleutospores are formed usually after 
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the uredospore production has finished, but sometimes amongst the 
latter. Unlike the two preceding, the teleutospore is often com- 
posed of more than one cell, and instead of being able to germinate 
immediately it is frequently a “ resting-spore” requiring a lapse of 
several months from its formation before it germinates. 

The sporidial stage results from the germination of the 
telcutuspore, Instead of a mycelium being formed within the 
plant, a short projection grows out from the teleutospore into the air, 
and on this a fev smal! spores, the “sporidia,” are produced. On 
germination the sporidia give rise immediately to the Ecidium again, 

Now the remarkable fact remains that the acidiospores on 
germination are often unable to produce the next stage unless they 
happen to fall ona different plant to that on which they were 
borne, Thus the barberry cluster-cup spores cannot attack the 
barberry itself, hut if they come into contact with wheat, barley, oats, 
ete, they complete their development by giving rise to a mycelium 
within these plavts, eventually bearing uredo and teleutospores and 
causing the destructive black rust of cereals. Similarly the sporidia 
resulting from these teleutospores cannot infect a cereal plant, but 
only a barberry. Just as a malarial parasite in the blood of man 
must die with its life but half completed unless a mosquito should 
suck it up, se the sporidia are obliged, in order to complete their 
cycle, to come into contact with a barherry bnsh. Rut as it 
appears probable that the malarial parasite can live in one stage 
for many years and induce ague in man years after exposure to 
mosquito bites las ceased, so also it is certain that the uredo stage 
of some rusts can be reproduced for years without the intervention 
of the other staves. 

So much being clear, the description of some species which [ 
have received chiefly through the kindness of Forest Officers can be 
proceeded with. 

CHRYSOMVXA HIMALENSE, BARCLAY. 

In two papers in the “Scientific Memoirs by Medical Officers 
of the Army of India,” in 18,0 and 1891, Barclay described some 
Uredinew on Himalayan species of rhododendron, and discussed 
their relationships, which were rather puzzling. 
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Around Simla a telcutospore form, which Barclay named 
Chrysomyxa himalense, i: extremely couspicuous on Rhododen- 
dron arboreum, Comparing it) with its European relative 
Chrysomyxa Rhododendri, D. C., Barclay sought for its acidial 
stage on Pinus excelsa and on Picea Morinda. In urope the 
cidium of the Rhododendron Chrysomyxa occurs on Picea 


FIG. 3-7 CHRYSOMYX A HIMALENSE ON RHUDODENDRON 
« AMPANULATUM. 


excelsa. In India, however, Barclay could get no experimental 
evidence that his Chrysomyxa was connected with any conifer. 
Later on he obtained an A€cidium on Rhododendron 
campanulatum and a Uredo on R. lepidotum, and the 
possibility immediately presented itself that the three stages of 
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his Chrysomyxa were passed on the rhodudendrons without the 
intervention of anv other plant. 

In specimen: received from Mr. Hole, I. F.S., fram Jaunsar 
in 1904, the teleut» stage of Clhiysomyxa himalense was found by 
me on Rhododendron campanulatum, 

Sir G. Watt alse stated in a footnote to his Review of Dr. Barclay’s 
works published in the ‘Agricultural Ledger’ in 1896 that he found 
an /Ecidium on 1. lepidotum which Dr. Barclay declared solved 
the mystery of these fungi. This it could only have done by 
proving identical ‘vith that on R. campanulatum., Hence we have 
an xcidial and 2 teleuto form co-existing on Rhododenadran 
campanulatum, aud probably the same Ecidium and a uredo 
form co-existing on R. lepidotum. The possibility suggested by 
Barelay that thi fungus passes through all its stages on the 
thododendrons therefore becomes a probability, and the theoretical 
interest of this is considerable. 

The origin of the remarkable power of changing hosts 
(“hetercecism”), patch as is found for instance in the case of the 
malarial parasite and in many rust fungi, has naturally given rise 
to much speculation. Anything throwing light on it is therefore 
of value. Some have supposed that itis capable of explanation 
on the descent theory, the parasite having affected the two 
different hosts from the time of their common ancestor. In the 
ease of the moscjuito and man this takes us very far back indeed, 
and for the rust fungi we should have to look even farther. 
Others suppose that the parasite originally attacked both hosts and 
completed its development on each, subsequently losing one 


" 


portion of its stag 


on one host and the remainder on the other. 
But the most probable view appears to be that which considers 
that the parasite was originally confined to one of the two hosts, 
and ouly Jater, by a sudden adaptation, became capable of passing: 
to the other. 

It so happen- that European rhododendrons bear, as already 
mentioned, a fun;rus, Chrysomyxa Rhododendri, which has_ its 
vecidial stage on the spruce, Picea excelsa. The spruce also 
bears the teleuti form of a second fungus, Chrysomyxa abiectis. 
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The two are sufficienth alike to suggest a common origin. Any 
evidence that the rhododendron species was originally confined 
to one host will therefore throw some light on the development of 


hetercecism in this case, It may either have been at first confined 


to the spruce and then have passed to the rhododendrons in its 


uredo-teleuto stage, or at first living on the rhododendrons have 


then emigrated to the spruce in its acidial stage. Now, thongh 


the fungus on Himalayan rhedodendrons is unlike that on the 
uropean anes in many respects, still it is not unreasonable to 
consider that it also is -f common origin with the latter. Tt would 


then strongly support the second of these views, In the Himalaya 


| 
HI 


HIG. 4.7 GYMNOSTPORANGIUM CUNNINGHAMIANUM, .RCIDIUM FORM ON 


PYRUS TASHIA. 


at least, it is mow probable that the rhododendron Chrysomyxa 
was primitively, as at present, confined to the rhocdedendrons. 
We may then suppos: that in its passage westward it developed 
Chrysomyxa Rhodaden lri by the transfer of its -Hicidium to the 
spruce, From this Aécidium a teleuto form arose on the spruce 


giving rise to Chrysomyxa abietis. [ence a competition ensued 
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on the spruce between the Ecidia of Chrysomyxa Rhododendri 
and of Chrysomy sa abietis, and, as Barelay has pointed out, in 
such a case the hetercecious form is the more likely to succeed. 
So the dicidiun of Chrysomyxa abietis was lost. The German 
mycologist de Bary was the first to suggest that Chrysomyxa 
abietis originated from a form living on the rhododendrons, and 
Barelay showed that such a term possibly occurred in’ the 
Himalaya. The cliscovery of the acidial and teleuto stages both 
on Re campanulat im renders such a view at least highly probable. 
UY MNO> CORANGIUM CUNNINGHAMIANUM, BARCLAY. 

One of the commoner rusts in| Mussoorie is an -Ecidium on 

Pyrus Pashia, the | Timala 


rowhich is conspicuous on the 


can wild pe 


Fit, eo OGY MINE SPORANULOM CUNNINGHAMIANUM, TELE y FORM 


ON THE CYPRESS. 


older leaves during the hot-weather months, in and around: the 
station, The affected leaves bear orange-red patches, which may 
he half an inch in liameter on the upper surface. 

On these spermagonia are formed, showing as tiny: black dots, 
while the corres; onding part of the lower surface bears little 
tubular .Ecidia frm one to two millimeters long. 
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The species also occurs at Simla, where its life-history was 
followed by Barclay. Its further development occurs on the 
sus torulosa. 


Himalayan cypress, Cupres 
After infection by -vcidiospores from Pyrus Pashia the cypress 


develops teleutuspore beds at the infected part, cither on the 
branches or green twigs 

These beds are hemispherical or elongated, dark brown, bodies 
which during moist wether swell up enormously into gelatinous 
masses ; later on they become yellowish in colour from the formation 
of sporidia on promycelia given out by the germinating teleuto- 
spores, By sowing the sporidia Barclay cansed first spermagonia 
and then Aécidia to appear on the leaves of Pyrus Pashia. 

In June 1go4, Rai Sahib U. Kanji Lal, Vernacular Instructor at 
the Imperial Forest School, sent me some specimens of this fungus 
on cypress seedlings, aul wrote that it was doing much harm in 
Jaunsar to young trec:, especially those planted, Some of the 
seedlings sent were evidently dead from the effects of the parasite. 

A European ally of this species, known as Gymnosporangium 
Sabine, is found on the juniper in the teleuto stage and on the 
pear tree in the wceidial stage. [t causes much damage to the 
latter, but the destruction of the juniper trees in the neighbourhood 
of the orchards has, in several cases, led to the disappearance of 
the disease. 

In Jaunsar it is possible that something of the same 
might be attempted wherever the cypress plantations are being 
much injured by this fungus. Removal of Pyrus Pashia for some 


sort 


distance around would probably lead to a considerable reduction 
in the cypress parasite in a few years. 


(7e be continued.) 


Plate XLIV. 
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Avesue of Kandahart Willows, neat the Siestan Caravanseral Quetta. 
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ORIGINAL ARTICLES. 


THE AVENUES ANID FRUIT GARDENS OF QUETT: 


BY KF, P, STERRING, 


The popular and extremely pretty station of modern Quetta 
occupies the central highland of Baluchistan. Holdich considers 
that from it. geographical position it must always have been a 
point of strate tical importance as well as a considerable commercial 
centre. It is surrounded by gigantic mountain peaks running to 
11,700 feet of elevation, the highest that Baluchistan can boast, and 
only eclipsed hy the weird and isolated snow-capped volcano, 
the Koh-i-Taltan of the Persian border, Quetta is situated at an 
elevation of 5,500 feet above sea level, and is surrounded by an 
entourage of mountains such as few cities of the world can boast 
of The double-peaked Takatu on the north is balanced by 
Chiltan on the south-west, whilst to the south-east the square- 
topped Muedar rears itself up into the heavens. Beyond this again 
to the nurth-cast the ramparts of Zarghun close up the landscape ; 
curious barrett mountains these, blazing scarlet in the winter 
sunsets. Froin a point not far away the silver cone of Kand, 
which parts the heacwaters of Pishin from those of Zhab, can be 
seen. The Muashkaf-Bolan Railway, on its way up from Sibi, runs 
through a dreary waste of sandy desert, covered in parts with 
a coarse herbaceous growth, and rocky mountains until the 
plain of Quetta and the valley of Pishin are reached, The 
result of British interference with frontier misgovernment has, by 
means of itrivation, in the space of a short quarter of a century, 
converted plain and valley in spring and summer into a green 
oasis amongst the mountains. Wide green vistas of crops, broken 
here and there by the dark patches of orchards and hamlets and 
forming a gratcful alleviation to the surrounding howling wilderness 
of desolation, are now to be seen from the top of the Miri, 
supposed by Holdich to be the ancient débris of a mud volcano* 


* Holdich in his * Topography of British India’ (The Regions of the World Series) 
alludes to the Miri is the ‘ancient débris of mud volcano.” Mr, R, Hughes-Buller 
informs me heweve: that excavations have shown it to be artificial. 
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which dominates Quetta as its fortress and protection. — But 
delightful as are these smiling fields and orchards they are almost 
eclipsed by the beautiful and magnificent avenues which border the 
roads of the station itself “These are solely the result of the work 
and foresight of the firt generation of Quetta’s rulers, ably 
continued by their success ors, 

The great need and importance of arboriculture in India has 
recently been the subject of a Resolution of the Government 
of India, to which attention has already been drawn in the 
Indian Forester*® Nowhere perhaps throughout the length and 
breadth of the great conti ent are its enormous benefits to mankind 
in general so strikingly demonstrated as in the wonderful: results 
achieved in Quetta, ‘Phe dlusteations with which this article 
is supplemented will, it is considered, sufficiently support this 
contention. [faving been much struck, during a recent visit to the 
station, with the manner ia which the planting work had been 
carried out, enquiries were instituted with a view to the possibility 
of writing a note upon the subject. Acknowledgment is here 
made of the kindly assistance received from Major Archer, Judicial 
and Revenue Commissioner, Batuchistan, and Major Tighe, 
Political Agent, Quetta, from General Smith-Dorrien, C.B., 
1).S.0,, and General Sir Stanley Edwardes, K. C. B., the first G. O. 
Commanding Quetta, through his son) Major S. M. Edwardes, 
B.S. O.j alse incidentally from Sir Ifagh Burnes, K.CLS.E, whom 
he consulted on the subject. As we shall see, both these latter 
officers were the prime movers in the original planting up of 
Quetta, To all these officers, as also to Mr. R. Hughes-Buller, 
C.S., Superintendent of the Baluchistan Lmperial and District 
Gazetteers, and Rai Sahel) Diwan Jamiat Rai, sincere thanks are 
due for the aid which has rendered the compilation of this note a 


possibility, 
Stanley Edwardes informs me that the trees at Quetta, 


when the British first arrived, cansisted mainly of orchards 
of white mulberry and apricot. There were no large trees at 


all except some scattered mulberry trees in the vicinity of the fort, 


* Bide p 460 of the present volume, 
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ate 7 5 : : “y 7 


mo Foo net ; Ae 
4 White Poplar (Populus alba) Avenue, Woodcock Spinney, Quetta. 
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in what is now the General’s compound, and also near the alignment 
of the present Lytton Road (in the Residency grounds), and 
some old willows (Kandahari ?) which stood to the west of where 
the railway station now stands pear the site of the present railway 
Dhobies’ Ghat 

‘The first steps towards planting up the station appear to have 
been initiated in the Civil Lines by Mr. Bruce as far back as 
1878. A year later Mr. Ingle joined as Treasury Officer and 
Cantonment Magistrate, and continued the work both in the Civil 
Lines and Cantonments. Later on, after the evacuation of 
Kandahar, the -vork was taken up in a more serious fashion by Mr. 
(now Sir Hugh) Barnes, with whom was associated the late Colonel 
Gaisford; a ‘Tree Committee being formed. Mr. A. Waston, 
Assistant Conervator of Forests in) Baluchistan, also took a 
considerable part in the formation of nurseries and in the roadside 
planting, 

The first young trees were obtained from Kandahar, Captain 
Anscomb, Assistant Commissioner, Quetta, to whom — am 
indebted for mich valuable information on the subject, confirms 
this statement. He says that a beginning was made in the winter 
of 1881-82, when some 60,000 cuttings of chinar, poplar (Aeamer 
variety) and willows were brought on camels from Kandahar and 
planted out along the roadsides and in gardens. The chinar cuttings 
were chiefly placed upon the Lytton Road, where they now form the 
beautiful shady wenue depicted in plate XLII. The cuttings were 
put out in trenches, the latter being watered by irrigation channels. 
Water in’ such a country as Baluchistan is a commodity of which 
the value is fully understood; and very considerable skill has been 
shown in Quetta in making use of the amount available to raise and 
keep alive the beautiful avenues, The wonderfully rapid growth of 
the trees has cxceeded all expectations. The white poplar and 
sir Stanley informs 


Kabul willow crttings, neither of which trees 
me (although new so plentiful) existed at Quetta when the British 
arrived, were put ont upon the other roads of the station; 
poplars, and to a lesser extent willows, were also planted out 


in the grounds iptached to the Residency and the General's 
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quarters, and other private compounds, These first batches 
of cuttings were procured by the Political Officers, and others 
obtained in the same way were planted out in Cantonments 
by Sir Stanley. From such first beginnings have the beautiful 
Quetta avenues arisen, and the wonderfully rapid growth, which is 
so well shown in the accompanying illustrations, has proved a most 
pleasant surprise to some of its original originators whom distance 
and retirement have long since removed from the scene of the 
labours of their earlier days, This wonderful growth has, however, 
another aspect and affords food for serions reflection ; for is it not’ 
typica! of what can be done in Baluchistan under careful supervision 
and is it not a good augury of what may be done in the future in 


many parts of the country? The question is one of water, but how 
many irrigation channels—kutcha irrigation channels—are there 


in the various district. flowing unprotected through the porous 


soil under a hot sun? It is often held that planting trees along an 
irrigation channel is to be avoided owing to the amount of water 


they absorb, This is true under certain conditions, but only under 
certain conditions. In Baluchistan these conditions are not present. 
The amount of water lost by percolation through the earth channels 
and absorbed by the rays of the hot sun must be enormous. 
The planting of trees —trees to provide timber or fuel and trees 
to yield that exquisite fruit: which Lhis land, truly the fruit garden 
of India, will grow +o abundantly would not only prevent so 
large a loss of water but would utilise usefully the amount which 
does percolate. 

On the subject of the tree growth present in the villages in 
the vicinity of Quetta on our arrival there, Captain Anscomb writes 
“ The village of Kansi lying to the south-east of the town was the 
only village in the ¢arediate neighbourhood, It contained orchards 
of apricot, apple, plum. grape, and mulberry trees ; and there were 
a few willows, white poplar (Sa/rdas) and Reamer poplars. The 
villages of Kirani and Sariab, the former lying about four and a 
half miles south-west -f the town, and the Jatter about eight miles 
due south, were well stocked with trees. In Kirani there were mostly 
fruit trees with a few willows along the water channels and small 
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Avenue of Kabul Willows on the Jail Road, Quetta. 
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clumps of mulberries ; while those in Sariab were mostly mulberry 
and willow with « few apricots. There were very few trees in the 
Quetta plain when T came (in May 1881), and [ believe that to 
have been the case when the British arrived.” 

As the planting work continued in the station other species 
of trees were introduced by degrees, and the avenues, which are 
mostly to a certain extent mixtures of two or more species, now 
contain the whit: or safed (Populus alba), black or kava safeda 
(PB. nigra), reames (P. sp.) and Euphrates (P. euphratica) poplars ; 
the Kandahar (Stlix alba), Kabul (S. emophylla) and weeping 
(S. babylonica) willows; the plane tree or chznar (Platanus 
orientalis); a species of ash (Fraxinus sp.) from America; elm 
(Ulmus  sp.); snulberry (Morus alba) and apricot (Prunus 
armenica). In a-ldition there are, chiefly in Cantonments, some 
voung horse chestnut (/Esculus indica) and robinia (Robinia 
pseudo-acacia). 7 

Running through the station, in Civil Lines and Cantonments 
alike, is the Lytton Road, the main thoroughfare of Quetta. This 
road was amongst the first planted, and contains white and black 
poplars, chinar, Kandahar and Kabul willows, young cms and ash, 
Of these the chinar predominates, and the presence of this tree in 
the avenue renders the latter the most handsome in the station. 

By far the most numerous and most prominent trees are the 
various species of poplars, which have been largely planted. 
Handsome, upright, well-grown trees these, the only fault to find 
with which is that they have been planted too closely together, 
in almost pure avenues in some places, or when mixed, mixed with 
the shorter Kabul willows.* The Gymkhana Road is planted 
with a well-grown avenue of white poplar and Kabul willow, the 
Jail Road with white and reamer poplar and Kandahar and Kabul 
willows, Plate NLVI shows some Kabnl willows in the avenue 
on this road. Both these roads wers planted in Col. Gaisford’s 
time between th years 1890—93. Poplars and willows also appear 
on a part of the. Sandeman Road and on the roads within 


* Unfortunately Loth poplars and willows are suffering flom a severe attack of a 


bering Cerambyeid be tle, oRdesthes sartes, 
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Cantonment and Municipal jimits. A beautiful avenue, shown in 
plate XLV, of pure poplar has been planted on the main road 
running past the Woo leock Spinney, whilst a very typical piece of 
Kandahari willows may be seen near the Seistan Caravanserai 
close to the railway station (plate XLIV). The White Road is 
planted chiefly with ash, which is doing remarkably well both here 
and in other parts of the station. The trees were raised from seed 
procured apparently from America. In addition to the two species 
of willows the ash is to be found on the Brewery Road accom- 
panied by some Elaagnus (24. angustifolia). Fruit trees have 
occasionally been used in the avenues as in the case of the Lytton 
Road and of the Sandeman Road, which is planted with apricots, 
This is scarcely to be «dvocated, since these trees never reach the 
dimensions required for avenue ones. In Cantonments horse 
chestnut and robinia have been introduced into the roadside 
avenues to some exteit, and these species, especially the latter, 
whose growth is quite remarkahle, promise to do well. 

Turning now to the compounds we find that great care and 
taste have been usual!s displayed in their planting up. Both in the 
Residency grounds aml those attached to the General's quarters 
some fine old mulberrics point to the existence of this tree in the 
country at the time of the arrival of the British. In the Residency 
a considerable amouut of white poplar has been planted with 
Kabul willow, chinar,elms and walnut. These latter are doing 
excellently, and the tree is one which is well worthy of 
considerable notice. ‘There are also one or two beautiful species 
of the Populus euphraicaa here, one of which is shown in plate 
XLVI. Much the sume species are to be found planted in the 
General's grounds and elsewhere throughout the station. There 
are a few deodar, which are said to be doing well, and Mr. Hughes- 
Buller informs me that the flowering of the acacias in the spring 
gives a touch of brill'aney and brightness to many gardens, The 


beautiful weeping willow has been planted in several compounds, 
and notably in the Cantonment garden; with its graceful 
drooping foliage it greatly adds to the beauty of Quetta’s green 


lawns, 


soe ced) state ge atenunnnpaaual 
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Quetta his long been famed for its splendid fruit, and it 
owes its reputition in this respect almost entirely to Sir Stanley 
Ldwardes, who was practically the first introducer of the fine 
varieties of trees now to be found in the station. On this subject 
he has given me a perfect mine of information, 

The white mulberry, apricots and grapes were the chief, 
if not the only, fruits to be found round Quetta on the arrival 
of the British. Mr. Hughes-Baller informs m2 that nineteen 
varieties of giape are known in the district. He is doubtful as to 
whether British enterprize has, as yet, done anything for viticulture, 
Sir Stanley cbtained 200 fruit trees from Rivers & Sons, the 
well-known English firm of fruit-growing stock. These consisted 
of peaches, iectarines, plums, apples, pears and cherries; in 
addition ther were also gooseberry, currant, strawberry and 
raspberry plants, Sir Stanley gave half of the trees received to 
the Political Department and planted the rest in the General’s 
compound, ‘The following history of the trees is frum his own 
pen: “Two plants of each sort were sent, and I managed to rear 
one of each ancl of some two—of the bush fruit a dozen of each 
were sent. The box g’x4’x 3’ arrived at Karachi a little late 
in March. [had it sent to Sibi at once and up the Bolan by 
bullock dak. The trees and plants had all begun to sprout, which 
1 expected, so Thad made preparations—holes dug and matting 
protection like extinguishers. On the box being opened the trees 
had white leaves. We planted them during the night and placed 
the covers over them. By degrees the leaves turned yellow 
and light green, and when they were of normal colour the 
extinguishers were taken off. Thus one lost very few.” These 
trees have prospered amazingly, and Sir Stanley in later ycars 
received eloqu: nt testimony as to the delicious delicacy of the flavour 
of their fruit from Sir George White and Sir Donald Stewart, both 
of whom followed him in the Quetta Command (Sir Donald was in 
Command of the Southern Afghanistan Field Force, of which the 
Quetta Garrison formed part) which he was himself the first to hold. 
Sir Stanley was also responsible for the introduction of a high class 
potato. “T told Rivers & Sons,” he says, “to get some good sort of 
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potatoes, cut them in half ind nail them on between the air holes in 
the side of the box, which they did. © The potatoes were sprouting 
when they arrived, and I planted them and got a splendid crop— 
also seed, which T distributed.” 

Atthe time of planting out these English fruit trees Sir 
Stanley laid out an orchard of indigenous stock on which he 
intended grafting from th: [English trees. Owing to a transfer to 
Bombay he was not able to carry out this intention, but his idea was 
not forgotten, and grafting on a considerable scale has, and is, being 
carried out in Quetta ant the neighbourhood. Since this note 
has reference to the station of Quetta only it would be out of 
place to deal here with the fruit gardens of Baluchistan, a subject 
which, it is hoped, it will be possible to treat of at alater date. It 
may be mentioned, however, that the grafting operations have met 
with conspicuous suce and amongst other interesting operations 
the European mulberry his been grafted on to the indigenous 


species with excellent results, So favourable is the Baluchistan 


climate to these methods that it has recently been proposed to 
endeavour to graft the valuable Italian olive on to the indigenous 
variety which forms a part of the forest growth of Baluchistan. 
The initiation of these operations for improving indigenous 
stock may be said to be largely due to the efforts of the late Colonel 
Gaisford. Mr. Hughes-Builer writes “A great deal was done for 
arboriculture and horticulture by the late Colonel Gaisford, who 
levoted great attention to the subject. He obtained fruit trees 
from America, Saharanpur and Naini Tal, and got orders issued 


hat when ¢ahavé advances were made for opening up new sources 
of irrigation the grantec should be obliged to plant a certain 
number of trees along the water channels.” 

In taking leave of the beantiful avenues and fruit gardens of 
the station of Quetta we would offer the sincerest congratulations 
to those to whose public spirit their formation is due and to 


their equally energetic successors, who have carried on the work 
with such excellent results 


1905] VEAK TIBBLINGS: WAY ARE VHEY A PALLURE? 565 
TEAK DIBELINGS: WHY ARE ‘THEY A FAILURE ? 
BY R. § TROUP, F.C.H. 


For many yuars it has been the custom in some of the 
Divisions of Burina to carry out “dibblings” of teak seed in 
selected open localities in natural forest, with a view to obtaining 
teak reproduction utificially. 

These dibblings consist in depositing teak seeds in shallow 
holes in the ground and covering them lightly with earth. The 
soil is usually not prepared in any way, and the dibblings are as a 
rule carried out in June. 

In the vast inajority of cases complete failure has resulted. 
This is often due 19 the selection of areas where the ground is not 
sufficiently exposed to the heat of the sun, but there are two 
other important considerations to which due prominence has 
seldom been given ‘These are (1) the season of sowing ; we almost 
invariably sow too late, whereas we ought to sow well before the 
first showers, that +s, by the middle of April; (2) the preparation of 
the ground ; better results than those now obtained will probably 
be got by burning the leaf covering, hoeing the ground before 
sowing, and lighth covering the seed after sowing. These points 
were brought out by an experiment which I carried out in 1904 at 
Tharrawaddy, ancl which but for a teansfer, [had intended con- 
tinuing. 

The object of the experiment was to ascertain the most 
successful means of inducing the germination of teak seed not pre- 
viously treated in any way. For this purpose cight adjacent plots 
were marked out 2 she open, to obtain the full effect of the sun’s 
heat for germination, and light for subsequent growth, In six of 
the plots sowings were made, 100 seeds in each plot, on the 13th 
April; that is, befcre the first showers. These plots we may call A, 
and the manner in which each was treated is given below. In the 
remaining two plots sowings were made on the 23rd June, that is, 
after the rains had well set in; this is about the time when 
“dibblings” are usually carried out in the forest. These latter 
two plots we may: call B. 
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The method of treatment of the plots A, and the results, were 
as follows — 


a 


Method of preparation of soil and sowing of seed. 


Numbet of seeds germinate | up 
lo date (per cent). 


Area burnt (about 3 
layer of leaves , 


Area not burnt sparingly 
cavered with dry short 
grass at time of Sowing). 


Soil uot prepared .. Seed sown broad- 
cast and not 
covered 

Ditto 

Soil loosened with { 

hoe 


Seed sown broad- 
cast and lightly 
covered Sad 


Soil nat prepared Seed sown broad 
cast and wot 
covered 

Ditta 

Soil Joosened wich { 

hoe 


Seed sown broad- 
cast and lightly 
covered. 


18th JuneJ2qth June. 7th July 
1 26 27 28 
| 
| } 
32 43 47 
67 7S i 81 
Nil, a* It 
| : 
19 a 25 
Az a2 At 


| 
Lene een ee ee SEE 


By July the state of the weed growth on the plots was as 


follows :— 


(a) Plots burnt nd hoed up—a fair amount of grass, etc., but 


the teak seedlings well above it, owing to the late start of the 


grass and other weed s. 


(4) Plots not burnt, but hoed up—more grass, ete, but the 


teak struggling successfully. 
(c) Plot burnt, but not hoed up—somewhat similar to (4), but 


rather more grass ani! weeds. 
(2) Plot not burnt, and not hoed up—tall grass and weeds, 


killing out the teak seediings. 


* Of these three damped off in the grass soon after germinating. 
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These plot- A were unfortunately destroyed by accident 
towards the end >of July, and the further history of the young teak 
during the rains could not be followed. 

Turning to the plots B. On one plot, not prepared in any 
way, seed was sown broadcast and not covered ; on the other the 
usual “dibbling: ” were imitated, that is, the seed was placed in 
shallow holes and lightly covered. These sowings were made on the 
23rd June. On these plots not a single seed germinated throughout 
the rains : this | attribute to two main causes—(1) the seed did not 
get the benefit cf the alternate heat and moisture at the beginning 


of the rains whi: h is so essential to successful germination ; (2. the 
soil was not prepared in any way. Even if the seed had germinated 
the seedlings would have had a much harder struggle against 
weeds than thos: in the plots A, which were well on by July. 


These experiments are, of course, very incomplete, and to be 
of much value they would have to be repeated again and again to 
eliminate any alwormal results which might appear in a single 
trial, As it stands, however, the experiment appears to bring out 
the following ficts (assuming the essential condition that teak 
sowings must be carried out in fairly open localities, and not under 
dense cover)--(1) sowings should be carried out in April, before 
the first showers, and not in June, as is usually done; this gives 
the seed the bem fit of alternating heat and rain, and gives the 
seedlings a start of the weeds ; (2) burning, loosening the soil, and 
lightly covering the seed gives the best results, the other methods 
attempted being all considerably less successful. 

The question of teak sowings in forest areas is a difficult one 
as well as a most important one ; the operation has, however, so far 
as my experience goes, never met with much success. It would 
be interesting te know the results of other experiments bearing 
on the subject, or of cases, with details of the methods employed, 
where such sowings have been successful. So far it appears that 
our somewhat cistly tavngya system is the only one on which we 
can place reliance 

A few years ago Ranger Maung San Lon carried out, on his 
own initiative, in| the Mokka Reserve, Tharrawaddy Division, 
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an experiment which has proved remarkably successful, and 
which deserves further trial Ile cleared and burned a small 
patch on an opening at the side of a fire-line, and in this 
patch he planted, 2° x .:’, pieces of the root stocks of young teak 
plants dug up in the surrounding forest, trimming off the stem 
and the lower part of the taproot. Owing to the density of the 
planting, little or no tending has been necessary since the first 
two years, as the shade of the teak plants has kept down weeds. 
The growth of the teak on this patch, which I have visited from 
time to time, is remarkally good. Doubtless the shoots from the 
rout stocks were in their first year more vigorous than is the case 
with seedlings, and this would give them an early start over the 
weed growth. This inethod of extending teak reproduction 
certainly commends itsc!f to further trial in Burma. 


MIXED SAL FORESTS AND FIRE-PROTECTION, 
BY CC. HATT, LFS. 

One of the chief difficulties perhaps in dealing with some of 
the mixed sal forests of North-HMastern Bengal and Assam, which 
appear to have grown up under conditions widely different from 
those which now prevail, is to arrive at an approximate conception 
of what those conditi-ns may have been. As far as can be 
gathered from evidence now obtainable in the forests and from 
reports dating back some thirty odd years, one of the chicf factors 
which has tended to bring about these changed conditions would 
appear to have been fire-protection, and an interesting point 
arising in this connecticn is that the present condition of portions 
of some of these forests 1ends to force the conclusion that had these 
areas never been subject to periodical fires the regeneration of the 
sal would not have been so successful as it has been, It also 
appears possible that such a favourable opportunity for the 
regencration of the sal, as occurred at the time immediately 
following the inception of successful fire-protection, may never 
occur again unless a mcans of reproducing artificially a sufficiently 
close approximation to those conditions without undue damage to 
the standing crop can be discovered. 
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A somewhat similar condition of things in some of the teak 
forests in Burma may have given rise to what has been, perhaps 
somewhat gratuitously, referred to in the pages of the /vaian 
Forester as the “Burma School, upholding as its device the 
motto that fire’s wre good for teak forests.” But to one who has 
spent several year: in certain classes of forest it does not seem to 
be an entirely unre wonable conception that there may be conditions 


in which fire migh be usefully employed in facilitating regeneration 
and possibly alse on assisting advance growth when the most. valu- 
able species happens to possess the highest fire-resisting capacity. 

The enormous cost of and practical difficulties met with in 
endeavouring to carry out by hand such weedings and 
extermination of creepers as appear to be necessary to enable the 
young sal to win through over large areas in these mixed sal 
forests are circumstances which naturally tend to make a 
Divisional Officer look round for some other means of attaining 
his end, and he may be excused for refusing to believe that 
because fire has proved such a bad master it must also necessarily 
be an equally bad servant, and that the last word has been said on 
fire-proteetion in tis connection. 


THE EFFECTS OF THE GREAT FROSTS OF 1905 ON THE 
FORESTS OF NORTHERN INDIA. 
VEC@ THE EFFECTS OF THE FROST IN THE DECHAURI RANGE, 
RKUMAUN, UP 
RY GANGA NARAYAN DIXSHIT, 
FCREST RANGER, KUMAUN DIVISION, 

The severe frost of Jast winter was not alone fatal to the 
cereal crops, but i: told upon the forest vegetation as well. 

The following note was made upon the damage done to the 
trees which suffered in the Dechauri Range of the Kumaun 
Division :— 

(1) As soon as the frost set in the foliage of Buchanania 
latifolia began to wither up, and as the frost became more intense 
the hardier specics began to dry up, until not a single species save 
khair and sisso were left unaffected in the low-lying places and 
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valleys. Forests situated on higher fevels and ridges of mountains 
were affected less because on these only young saplings and not 
poles and mature trees fill victims. When the dried foliage 
dropped from the trees at the commencement of the summer 
season, it made the forest like tinder and ready to catch fire even 
at the slightest accident. For this reason the  fire-protection 
has been more intense this year, and the Rangers and Forest 
Guards had to he alert at tl eir work of patrolling the forest. 


Now that the rainy season has commenced a number of the 


injured trees have obtained new life and foliage, but still hundreds 
nt, 

(2) Even the trees which have revived are rctarded in their 
growth, This T found out by comparing the results of measurements 


of trees show no signs of reviving, having been killed outy 


of sample plots for this year with those of the previous years. 
(3) The produce from honey has been much Sess. In 
localities from which maunds of honey were extracted in previous 


years hardly seers could he found there this year because, firstly, 
millions of bees died owing to the severe frost + secondly, the 
flowers out of which honey would have been extracted driecl. 

(4) The production of Rori (the red powder from the fruits of 
Mallotus Philippinensis) has suffered in the same way because 
the fruits on the trees dric¢1 and felf down. 

(8) The export from myrabolans has been yery small. The 
fruit of this tree suffered »> heavily that even the monkeys found it 
hard to fill their stomachs with it. 

Honey, Rori, and my raboians are the important and valuable 
articles of export which pay back the contractors of Keranamal 
the price which they bil in auction, !fence these articles having 
heen killed outright hy che frost the contractors of Keranamal 
ave heavy losers. 

While marking in the different ranges of the Ganges Division 
during the whole of the winter season and while looking after the 
fire conservancy of Fatchpur Range in the Kumaun Division, [ 
have been carefully noting these injurious effects of the frost on 
the forest vegetation. 


tats clugust 1905. 
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SHIKAR, TRAVEL, ANI) NATURAL HISTORY 
NOTES 


\ TREATMENT FOR HVDROPHOBIA,. 

I send wou the following curious prescription for the treatment 
of hydrophobia 1 received from a native of India, or more 
particularly of the Deccan. 

Firstly, clean and cauterise the bitten part; then keep the 
wound open by applying linseed poultices. 

For zaterual administration.—Take a handful of green leaves 
of the wild babnl (lind. Deeana dabul, Telugu Budi ahumaby 
wash well and pound in a clean mortar. Add a sufficient quantity 
of water to produce, when strained through clean muslin, about a 
wine-glassful of juice. Dose for an adult one wine-glass; for a 
child, half this quantity of the strained juice. 

Give for three days on an empty stomach in the morning and 
one hour before the evening meal. 

Diet—Swweet “tire” or curds (Hind. chakka dhyn) and rice or 
wheat cakes, prepared without fat, ze, @hi, or salt. 

No stimulants whatsoever to be given during this period. If 
desired, weak tea may be allowed. If the patient is of nervous 
temperament and affected by cloudy weather repeat the dose as 
above for three days and dict as directed. 

Tf on adininistering the decoction of the leaves the patient is 
apt to vomit, a tablespoon of sweet tire (chakka dhyn) will be 


found useful, 
* * * * * * 


T have net been able to find out which of the acacias goes by 
these names (Wild babul, Mind. 27cana babul, Tel. Ifuhi alranabs 
and have referred to Brandis’ and Kanji Lal’s © Floras of the North- 
West Provinces and Oudh” and also to Carmeron’s “ Forest Trees of 
Mysore and Coorg” without determining it. Could you, or any of 
your readers, should you think fit to insert this in your estimable 
monthly, give me the scientific name of this species ? 

My informant further told me that the pods arc short and 
crooked and when dry are of a dark brown colour, 

R.D. Hupson, 


OCTORER 
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EXTRACTS FROM OFFICIAL PAPERS. 


FIRE PROTECTION IN) MADRAS. 

[The following papers on the subject of fire protection in the 
Madras Forests will, we think, prove of considerable interest to 
our readers.--Hon, Ed} 

Resolution—Forest No, 76, dated 24th March 1905. 

(2) In March 1902 Mr. A. W. Lushington, District VPorest 
Officer, North Coimbatore, in a long and strongly worded note 
to the Collector, brought to notice the terrible destruction of 
the forests in the division by annnal fires which threatened the 
supply of water in the Cauvery. He pointed out the insufficiency 
of the sanctioned punitive measures as deterrents and the urgent 
need for taking energetic action in the matler, Sixty per cent 
of the fires in the North Coimbatore Division were ascribed by him 
to wilful incendiarism by graziers in order to obtain new grass, 
30 per cent to the hill tribes (the Sholagars) for the purpose of 
enabling them to find out minor produce, and To per cent to 
carelessness of travellers and bandyimen passing along cart-tracks, 
paths or streains in the jungle, In order to check these fires Mr. 
Tushington urged the entertainment of a larger establishment, 
the cutting and clearing of permanent fire lines so as to be easily 
convertible into cart-tracks and roads, and special legislation 
to fix. responsibility on the ryots of villages within a radius of 
x0 miles of the scene of any fire. The Board, however, 
considered the suggestions of Mr. Lushington to be too vague, 
and called * on him to devise more practical measures of protec- 
tion, The Board at the same time suggested that some attempt 
should be niade to influence public opinion in’ the villages con- 
cerned and to secure the co-operation of the purchasers of minor 
forest produce and that of the local revenne officials in the matter. 

3. Mr. Brasier, the late acting Conservator of Forests: 
Southern Circle, in sub:nitting for orders a similar note by the 


* Board's Proceedings, Forist Mis, No. 113, dated oth Maren 1903. 


+ 
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District Forest Officer, Madura, 


urged that the hands of District 


Forest Officers should be strengthened by entrusting to them the 


powers of closure which had been delegated to the Board in 


Government Order No, 141, Revenue, dated 6th February 1902. 


Tn this opinion he was supported also by Myr, Cardew, then 


Collector of Madura. The Board, however, was not * then in 


favour of further delegating these 


forests to grazing was a drastic 


powers ; it held that the closure of 
form of punishment and that the 


punishment of tne reasing the rates of grazing fees, suggested in the 


papers disposed of in Board's 


gth March 1903, recorded in Governinent Order, 


Proceedings, Forest No. 67, dated 


0, 402, Revenue, 


dated 22nd April 1903, was perferable to total closure. In the 


meantime the Collector of Coimbatore (Mr. Bedford) made yet 


another suggestion. He pointed out that steps were being taken 


to divide the unwieldy forest reserves in North Coimbatore into 


compartments or grazing blocks 


of 3,000 to 5,000 acres in extent, 


and suggested tha’, whenever a compartment was fired, the permits 


for grazing thercin should at 
renewed on payment of double 


once be cancelled and be only 


ees, the fees being again doubled 


each time a fire occurred in the block. Ta recomunending this 


suggestion Mr, Belford also pro 


posed that power should be vested 


in the Collector himself to issue the necessary orders in the matter, a 


report being simultaneously submitted to the Board, as, iu his opinion, 


speedy punishment had double the effect of a deferred punishment, 


4. Ona perusal of these re 
whole subject of fire protection a 


vorts the Board considered that die 
nd the most suitable penalties for 


incendiarism require further careful consideration, and, accordingly, 


requested the three Conservato: 
question after con: ulting the Col 


rs to submit their views on the 


lectors and District Forest Officers, 


5. Vhe views and suggestions of the various officers consulted 


as to the best means of preventing fires and punishing incendiaries 


are contained in the papers read above. The variety of the 


recommendations ‘nade is no doubt striking, but is not, in the 


Board’s opinion, to be wondered at since the conditions of the 


problem vary greatly from district to district, and the measures to 


# Board’s Proceed ngs, Forest Mis 


No, 212, dated 8th April 1903. 
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be adopted must depen | on local conditions, The preventive 


measures suggested, which require notice, are cnumerated below— 

(a) to clear and fire trace ail boundaries (both forest ard district Pourdaries) a 
also all admitted rights of way aid paths connecting camping grounds with cach other 
or with villages outside the fore -t boundary ; 

(8 to have a network of cs terion and iutetio: fire lines, ty ieolate or localise the 
fires and to open up the forests by paths and roads so as to admit of all pathy being 
easily reached ; 

{ey to inerease the number « f fire patrols and employ them permanently through- 
out the year; 

(d) to divide the forests jito small, compact and manageable blocks, so that, 
when required, the areas may |» closed effectively and without hardehip ta the people ? 

(e) to limit the felling anc exploiting season to six months in order that the 
establishment may devote its (all cnergies to fire protection during the dry season ; 

(Ff) to house the fire patrols in the forests themselves by providing them with 


huts on fire lines or on ridges commanding a view of the surrounding fores 


(g) to close special areas to grazing during hot weather and encourage hay- 


making in thase are. 


th) to empower the Distri-t Forest Officer to manage the grazing grounds on 
the same commercial principles 1s he regulates the sale of other prodace ; 

(4) to prohibit the penning of cattle fu the forests from Ist March to tat September 
of ever year; 

(J) to burn departmentally carly in the fire season the most grassy parts of the 
reserves so as to offer graziers 10 inducement to burn the forests; 

(A) to dispense with the sy stem of having a few scattered fire patrols and to employ 
instead gauges of men in the lar rer interior forests and village watchers at the most 
important villages vear the forests so that timely help can be obt ined ; 

(J to lease the pasture in vach block to a responsible person with the stipulation 
that, on the occurrence of fires, the block will forthwith be closed, but that, in the 
event of the forest being succr istully protected, the Tease will be continued for a 
further term to the lessee, 

‘Lhe preventive measures (7) and (4) have been suggested by 
Mr. Hodgson, the Dis'r 


ct Forest Officer, Cuddapah : they) mect 
with the Board's approval, and the Collector of the district has 
accordingly been authorised to give effect to them as an experi- 
mental measure. It may as well be realised at once that the 
Department cannot at present, and probably never will be able 
to, protect all the grassy serub ju 


les from fire; their early 
burning under control, when the fire will do the least harm, seems, 
therefore, to the Board a sound principle ; early grazing will then 
be provided and one of the greatest temptations to the graziers 


towards incendiarism will thus be removed, the protection of the 


a 
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more valuable forests being thereby rendered easier. The pro- 
hibition against penning cattle in the forests during the hot weather 
item (1) a proposal which has also emanated from Mr, Hodgson, 
will, no doubt, also lessen the danger of fire occurring. The rules 
and conditions regulating the issue of grazing permits approved 
in Government Order, No. 45, Revenue, dated 26th January 1897, 
prohibit, the peaning of cattle in reserved forests except with the 
special permission of the District Forest Officer. The absolute 
prohibition of penning under these orders might, in certain areas 
where the gray ng grounds are distant from the boundaries of 
the reserves or fiom places outside the reserve suitable for penning, 
amount to forbidding grazing altogether, and the condition should 
not be enforced 10 bring about this effect. District Forest Officers 
should, in all such cases, obtain the sanction of the Collector before 
forbidding penning, 

The proposal (4) regarding the management of grazing 
grounds is made by Messrs. P, M. Lushington and A. B. Jackson: 
the Board, how ver, entirely dissents from the view taken by 
these officers. Wr. Brasiec’s suggestion (/) to lease the pasture 
in each block ta a responsible person may be found suitable in 
some localities, but it could only be introduced where the person 
to whom if was proposed tu grant the lease possessed influence 
with the villagers and could be trusted to deal fairly with them ; 


the existence of action would make its adoption impossible. 

6. Of the preventive measures suggested above, those based 
on such expedicnts as fire lines, the isolation of blocks and the 
employment of Pre patrols are at present being carried out by 
Forests Officers ies far as the means and the establishment at their 
disposal permit. It may, the Board considers, be anticipated that 
each year these 1 ieasures will become more effective, and that in 
course of time the Forest Department may thus look forward to 
the damage from fires once started being confined to smaller areas, 

yr. It is, he-vever, most important to try and devise measures 
which will reall. prevent fires being lighted. At present it is 
the immediate se fish interest of a Jarge number of people who 
frequent the rescrves to set fire to them. Graziers, shikaris 
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minor produce contractors, all rejoice to see the jungle burn. 
The detection of ince ndiarism is most difficult, and even with an 
enormously increased staff, the prosecution and punishment. of 
offenders will never be an important factor in putting a stop to 
this class of crime. It is necessary to make those who frequent 
and dwell in the reserves realise that it will not be even for their 


immediate advantage to fire the forests. This can only be done 
by a system of rewards or punishments in which the whole 
community will partal e. 

It may he objected that punitive measures which fall upon the 
whole community inv Iving the innocent with the guilty are unjust, 
but it is impossible t- devise effective measures which will not be 
open to this criticism. Such measures at all events ensure that 
the persons likely to be affected will do their best to prevent the 
recurrence of the events which have inconvenienced them. 

8 The most iinportant punitive measures recommended to 
be adopted in cases of incendiarism are given below— 

61) Cancellation of all vermits issued, whether for grazing or for other forest 
produce, in areas under spec al fire protection and charging full seigniorage rates ‘for 
renewals, 

(2) TInmediate and abselite closnre to grazing of the burut areas and the adjoining 


forests If necessary. 


(3) Raising the grazing fees in forests which have heen burnt. 

£4) Total exclusion of « ttle from the forests in the year in which the block was 
burnt and the imposition of « nhanced fees in the succeeding year, 

(5) Iseue of grazing pr rmits with the proviso that they should automatically 
expire as soon as a fire occurred in the compartment and the imposition of a fresh 
grazing fee every Lime fire ovcurs without guestioning its origin or inguiring if any 
attempt was inade by the griziersto put it out, the fees paid for the fresh permits 
being vefuoded if, on subseqient inquiry, it is proved that the fire originated outside 
the compartment and that tie graziers did their utmost to extinguish the same. 

(6) Making every minor produce contract liable to cancellation in the event of 
the leased block= being burt t. 

(7) Raising the price of fuel in depdts and the price of permits for grass and 
fuel in villages adjoining forests where fire occurred, 


(8) Withdrawing from the wargdars in South Canara their kumaki rights on 
the ocenrrence of files 

(9) In eases where villiges exist within reserves, making the villagers pay a 
punitive fee equal to not less than the actual annual cost of clearing the fire lines 
round the villages if in spit: of these: tires fires cross the forests, 
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The Board does not approve of the suggestion (5) made by 
Mr. Jackson or (*) and (9) made by the District Forest Officers 
of South Canara and Madura. Nor does the suggestion of Mr. 
Lodge contained in item (7), v3. raising the price of fuel in 
depots and the price of permits for grass and fuel, commend itself 
in its entirety to the Board, Every effort of the Department 
should, in the Board's opinion, be directed to make depéts popular 
so as to prevent as far as possible people going to the forests for 
unlawful purposes. Where, however, the fire could with reasonable 
certainty be traced to permit-holders, the punitive measures 
proposed would be certainly justifiable. As regards the other 
suggestions, it will be observed that there is a considerable conflict 
of opinion as to whether enhancement of fees or closure of the 


reserve to graz is the most effective and suitable measure. 


The Board considers that it may be left to the local authorities to 
decide jn each case whether suspected incendiarism in a reserve 
is to be punished hy closure of the area or by the imposition of 
enhanced fees. “Phe present Forcat Member would, subject to 
the reservation mentioned belaw, generally prefer the punish- 
ment of closure to that of enhancement of grazing fees, as the 
former cits more at the root of the evil by entirely preventing 
the offenders from saining any advantage from their wrong-doing, 
Moreover, as pointed out by the istrict Forest Officer and the 
Collector of Tinnewelly, this method of prnishment is less likely 
to conduce to cormaption on the part of the subordinates by 
permitting the grazing of unlicensed cattle, since it is compara- 
tively easy to detect illicit grazing wheu an area is entirely closed. 
At the same time the Board is of opinion that the punishment of 
closure should not in any case be worked so as to deprive cattle 
entirely of pasture, though it should, as observed by Mr. Brasier, 
always involve grace inconvenience to the graziers and owners, 
such as having to drive their cattle ta remoter blocks and to take 
out perhaps fresh nermits. Messrs. P. M. Lushington, Brasier, 
Bedford, and Buckley consider that the closure of a block without 
opening another area for the cattle to resort to would not result 
in the starvation of the cattle, and Mr. P. M. Laushington adds 
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that all valuable cattle could and wouid be kept alive by” stall- 
feeding in a much bitter condition. The Board is, however, 
net prepared to recommend the adoption of any policy which 
would result in the practical starvation of the poorer cattle. 

In cases where the punishment imposed takes the form of levy 
of enhanced fees, the Foard considers that it is clearly necessary 
that the enbancement should be sufficiently substantial to make 
the offending villagers sensibly feel the penalty. As remarked by 
some of the officers consulted, the suggestion made by the District 
Forest Officer, Cuddapah, and approved in Board’s Proceedings, 
Forest No, 67, dated oth March 1903, to enhance the fee to the 
sanctioned maximum is not likely to be effective. ‘he Board 
accordingly considers that the fee might be raised to double the 
sanctioned maximum as recommended by the Collectors of Kistna, 


ind hy the Conservator ot Forests, Northern 


Cuddapah, and Nellor 
Circle (Mr. Lodge): such an enhancement could not be regarded 
as prohibitive in view of the existing excecdingly low rates. 

g. All the officers consulted lay emphasis on the fact that 
whatever punishment is imposed it should be promptly inflicted. 
The Board agrees with them, and requests accordingly that 
Government will be pleased to authorise Collectors to exercise the 
powers of closing the reserves or of enhancing the fees delegated 
to the Board in Government Orders, No. 141, Revenue, dated 6th 
February 1902, and No. 1092, Revenue, dated and November 
1903. It should, however, be at the same time provided that 
any such orders passed by Collectors should be reported at once to 
the Board for confirmation, and that Collectors should furnish 


with their reports inforn. ition on the points noted in the margin 


(1) Evidence that fire was dne to @nd on such other points as may be 
incendiarism or culpalce 
negligence, 

G@) Acton taken” by village's. an opinion on the suitability of the 
graziers, ete, in putting cat , . 
the fire, punishment awarded, With this 

(3) Keserves available in case 
area borat is closed, 

(4) State of the seasonand paste pe Ree eyes Ae eee 
available on unreserved ad @hWays correct any unduly harsh 
privace lands, orders of the Collector in good time. 


necesnaiy lo cuable the Board to form 


information before the Board it can 


The Board also consider- it most important that the orders passed 
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by theCollect or whether in regard to closing the reserves or 


enhancing the graziig fees should, if possible, be preceded by an 
inquiry on the spot by a responsible officer, such as the District 
Forest Officer or his Assistant or the Divisional Officer, at which 
the persons likely to be affected should be present. These persons 
would in this way know exactly what they were punished for, and 
would not imagine, as they otherwise might, that the closure or 
the enhanced fee wa: merely a piece of extortion on the part of the 
Forest suborclinates. 

to. Mr. Brasier draws attention to the orders of the Bombay 
Government, No, 7126, dated 13th October 1903, which direct that 
villages in which files have been frequent or extensive should be 
selected and the villagers should be assembled and formally warned 
by the mamlatdar or Range Forest Officer or, when possible, by the 


Divisional Forest Cfficer in person that a recurrence of similarly 


extensive fires will result in the deprivation of all privileges 
including grazing. A similar system of giving notice to villagers 
of the consequences that may ensue on the occurrence of a fire is 
in force in this Presidency also, The warning is conveyed in this 
Presidency by the publication of a notification in the forest sheet 
of the District ‘Gazette? and Collectors have further been instructed 
in Board’s Proceedings, Forest No. 264, dated 2gth July 1901, to 
take care that the terms of the notices are made known at frequent 
intervals to the re-idents of villages adjoining reserved forests 
The Board, however doubts whether these orders are given effect 
to in practice, and in reminding Collectors of them it considers that 
the jamabandi time affords a good opportunity for carrying them 
out, Ttis observed that the Bombay Government Order above 
referred to also give: powers to Collectors to suspend for the year 
following the fire all the privileges which the villagers concerned 
enjoy or such of them as the Collector may consider it advisable to 
suspend, the privileges being restored at the end of the year unless, 
ional Forest Officer, the Collector sees fit 
in this latter case the 


on the report of the Div 
to continue the punishment for another year ; 
sanction of the Comissioner has to be obtained for the continuance 
of the punishment. The Board considers that the Collectors in this 


& 
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Presidency should similarly obtain the sanction of the Board if the 
penalties imposed by them are to be continued beyond one year. 

i. The Board weuld prefer not to rely exclusively on 
punishments for incendiarism and departmental precautions for 
restricting and extinguishing fires, for the protection of the reserves 
against fire, and considers that in certain cases rewards might be 
granted when the forests had been free from fire. The follow- 
ing suggestions have been made :— 


(a) to grant rewards to each village headman or talayari in whose jurisdiction no 


fire oecurred for five years; 


(B) to levy a higher vate of grazing fees in fire-protected blocks so as to con- 
tribute towards the cost of prote tien, and if the block or blovks cseaped fire during 
one season to reduce the rates fr the next season, and so on; and 

fe) to employ jungle tribes as fire patrols, paying them by results at the end, 
of the fire season. 

As regards the proposal in item (a), ais, fo grant rewards for 
protecting the forests from fire, which is made by the Collectors of 
Ganjam, Vizagapatam, and Kurnool, and the Conservator of Forests, 
Northern Circle (Mr. Lodge), the Board agrees with the last-named 
officer in considering thit the principle laid down in Government 
Order No. 31, Revenve, dated 15th January 1894, should be 
maintained, and that villagers, unless employed as regular fire 
patrols, should not recive any payment for extinguishing fires. 
The objection to rewards for extinguishing fires docs not apply 
to rewards being given in cases where fires have been success- 
fully kept out of forests for some years, In such cases they 
might take the form ol lower grazing fees and lower rates of 
permits for fuel. Such rewards would only be appropriate in the 
case of forests which by their situation the villagers can practically 
control, and can properly be allowed the credit for their immunity 
from fire, such as for instance forests surrounded by or close to 
villages, In large mountain forests the co-operation of the jungle 
tribes is essential, A system of rewards paid to such tribes is 
reported to have succeeded well in Coorg. Where such tribes are 
employed in gathering minor produce for the department the 
Board considers that they may be given a reward in the shape of 
better prices for produce when there are no fires and punished by 


poorer prices when ther are fires. 
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The results of the system introduced in the Upper Godavari 
of employing jungle tribes as fire patrols and of paying them by 
results at the end of the fire season (item c) have, the Board notes, 
been very satisfactory, It might be adopted in forests similarly 
circumstanced, 27, where the population is comparatively: homo- 
geneous and the headmen have considerable influence. 

12. In the list but one of the papers read above, the Conser- 
vator of Forests, Northern Circle, submits for the Board's orders 
the proposals made by Mr. Cox for fire protection in the Nalla- 
malais, These proposals sccm tothe Board to be well thought 
out. The fires cn the Nallamalais are ascribed mainly to the 
Chenchus; and the importance of securing their co-operation 
cannot therefore be overestimated. The Board notes that the 
local Distriet Forest Officers are thoroughly ative to the situation 
and are doing what they can in the matter, The Board has called 
on Mr. Brasier to give the subject of fire protection his special 


isit to the Nallamalais, and expects to 


attention during his v 
receive from him -hortly a full report on the subject. 

13. In concliston the Board cannot too strongly emphasise 
the enormous importance of fire protection of reserved forests. 
The destruction that is reported to be going on in North Coim- 
batore and depictcd by Mr, A, W. Lushington is taking place more 
or less in all the forest reserves of the Presidency. The statistics 
of forest fires recorded in the annual reports are, the Board fears, 
very inisleading ; it is an undeniable fact that nearly everywhere 
forests are being systematically burnt. Yhe entire destruction of 
young growth particularly is appalling and the trees that survive 
are largely ruined. In many of the reserves valuable timber trees 
are rendered almost uscless owing to heart-shakes, warping and 
other forms of deterioration brought about by fires; and the 
Forest Member found that in the Nallamalais many of the finest 
timber trees could in) consequence only be disposed of as fitel for 
railways. It is thus clear that, if forest conservancy is to be of any 
real service, every effort of the department must be concentrated 
on making fire protection effective. At present it is to be feared 
that in many diste:cts owing mainly to the annual destruction of 
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tree growth by fires the reserved forests so far from improving 
are not even inaintaining their ground, 

Fires are easily started in the Indian jungles in’ the hot 
weather, and the agencie: by which they may be started are, as has 
been already explained, very numerous. The Board therefore 
considers it impossible ever to expect that fires will be totally kept 
out of forests; but by adopting those of the measures discussed 
above which local officers consider most suitable to the conditions 
of their districts, the Board hopes that great improvement can be 
effected and that a large proportion of the more valuable forests 
can be effectively protected. When working-plans for forest 
reserves are elaborated and completed, the Board hopes to have a 
clear policy of fire protection for each area dealt with, and it is 
expected that by that time there will also be available a larger 
and more capable stafi than at present to carry out the policy 
prescribed in those pian. 


(1 RUB EXTRACT.) 
(Signed) N. MACMICHAEL, 
Acting Secretary. 


ORDER—No. 554, Revenue, dated 14th June 1905. 
Forest No. 105. 
In the Proceedings read above, the Board of Revenue deais 


with the several measures suggested for the protection of forests 
from fire. Subject to the remarks in the following paragraphs the 
Government agree gener Wy in the views propounded by the Board. 

2. In the selection of measures to prevent fire, it must be 


clearly recognised that the practice of burning grass is no new 


one, and that it is in fact necessary in order to improve grazing. 
The Government accordingly consider that the best way to deal 
‘with the problem is to control the burning rather than to attempt 
to stop it, and, where grazing is required, to burn under depart- 
mental management and supervision a sufficient area to meet the 


proper requirements of the graziers. This measure is reported to 
have been already introduced in the Cuddapah district, and the 


Government consider that it should be given general application. 


1905] FIRE PROTECTION IN MADRAS $95 


3. When, in spite of this and other precautions, the illicit 
burning of forest areas occurs and can be attributed on reasonable 
grounds to the action of graziers, such conduct can be most suit- 
ably and efiictively dealt with by closing the burnt areas to 
grazing, and s> depriving the delinquents of the benefit they sought. 
The Government agree with the Board and the officers consulted 
by it that in sich cases whatever action is taken must be taken 
promptly, and they accordingly approve of the proposal to author- 
ise Collectors to exercise the power of closing the reserves subject 
to report to and confirmation by the Board as proposed in 
paragraph 9 of the Proceedings. No such penalty imposed by a 
Collector should continue beyond the year in which it is imposed 
without the distinct sanction of the Board. 

4. The Government consider that it is not desirable to dele- 
gate to the Ccllectors the power of enhancing grazing fees, and that 
such a power should be exercised only by the Board of Revenue. 
In the opinior of His Excellency the Governor in Council this 
power should not be used except in very exceptional circumstances, 
and while refriining from entirely prohibiting the enhancement of 
grazing fees asa penalty, the Government desire that resort to this 
expedient she uld only be had as a last resource. Should it become 
necessary thus to enhance grazing fees, special notices explaining 
the reason of the enhancement should be published in the villages 
concerned, and the limit af enhancement will be to double the 
previously sanctioned maximum. 

5. To prevent the burning caused by the contractors of minor 
forest produce, the contract should be made Ifable to cancellation 
in the event of the leased blocks being burnt. A condition to 
this effect should accordingly be inserted in all such contracts. 

6. The Government approve of the proposals to grant 

“rewards to each village headman or talayari in whose jurisdiction 
no fire has occurred for five years, and to employ jungle tribes as 
fire patrols, paying them by results at the end of the fire season. 
It should be the policy of the Forest Departinent to enlist the 
services of jungle tribes for every purpose for which they can 
conveniently be utilised and to get them under its control hy 
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and it follows that whenever 


making them its paid servants; 
possible they should Le employed as fire patrots. The third 
suggestion in paragrap it of the Board's Proceedings to levy 
higher grazing fees in fire-protected blocks does not appear to the 
Government to be sound in principle, and cannot be approved. 
“TRUE EXTRACT.) 
(Signed) A. G. Carnrw, 
Ag. Secretary to Government. 


Bet geese 


ADVANTAGE OF CO-OPERATION BETWEEN THE 
GOVERNMENT AND LIVESTOCKS ASSOCIATION 
IN THE REGULATION AND CONTROL OF 
GRAZING IN FOREST RESERVES, 
BY FRED P. JOHNSON, SECRETARY, NATIONAT. LIVESTOCKS ASSOCIATION, 
UNITED STATES. 

Assuming that it is conceded that the forest reserves may 

be used in an cconomical manner for the grazing of livestocks. 
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the absolute necessity of an efficient control and regulation of 
this privilege, for the protection of the reserves, must be admitted. 
To those not familiar with the vast areas the forest reserves cover 
the task of providing an efficient patrol to guard them and 
prevent their injury ma seem a mere matter of detail. Those 
who are familiar with these conditions, on the contrary, are 
inclined to the belief that the whole United States Army would 
hardly furnish enough men to give the adequate protection needed, 
While, under the present system of patrol,a small army of men are 
in service, the protection afforded is only nominal. How then can 
-the stockmen be allowed to graze in these reserves with the 
assurance that they will be rightly used, and not only the grazing 
but the forests as well be protected from misuse and vandalism, for 


there is vandalism in grazing as well as in the destruction of forests ? 

From my knowledge of the stockmen in the West, I can assert 
that there is no class: fmen more vitally interested in sane and 
reasonable forest protection than the stockman. If given an 
opportunity, no class ef rien could furnish more absolute and reliable 
protection for these reserves. But would they do it ? Yes, if properly 
approached in the matter. The Western stochiman is of a peculiar 
disposition, due probably to his environment. Restless and 
impatient under any attempt to bind him to iron-clad rules and 
regulations, yet, when approached with a request for help and assis- 
tance, even though he may derive no benefit, he is quick to respond. 

It has been the failure of Governmental departments to 
understand this phase of his character that has resulted in much 
opposition to forest reserves. As the Pioneer, who braved the 
dangers and hardships o/ the frontier to open the way to civilisation, 
he has felt that he had acquired some moral rights which even the 
Government should res; ect, and to have a stranger ride up te him 
while on the range and dictate to him things that he may or may 
not do, even though spoken in the name of the Government, is 
galling to his pride and that feeling of absolute freedom which has 
been bred in his nature. Approached by the proper officials with an 
explanation of the necessity of the forest reserves, the good that 
will eventually result to him from. their establishment, and a request 
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for assistance ‘n maintaining them and carrying out the plans of 
the Government, would meet with immediate and hearty response. 
Allover the West there are organisations of stockmen who 
have associated themselves together for the protection of their 
interests and for the improvement of conditions in their industry. 
These organisations are composed of the leading and progressive _ 
stuckmen in the various districts. These are men who are building 
homes in the desert, and they are profoundly interested in 
anything that vffects the prosperity of their locality. Here already 
organised is arr army of men greater than any the Government 
could press int service for this purpose, ready, willing, effective 
and to be had for the asking, The Government has only to 
request that, in return for the privileges of grazing on these reserves, 
the organised Stocks Association as 


sume the tasks of protecting 
them, fostering the vegetation and preventing fire and vandalism. 
It is possible that many of them do not thoroughly understand the 
problem the Government has undertaken to solve; then they 
should be enli¢htened, and it would be found that there would be 
no more enthusiastic supporters of the reserves than the stockmen. 

It must not be understood that I advocate the complete 
turning over af these reserves to the stock interests, 

The Government control and supervision must be absolute, 
but the organised stockmen could be sworn in as Forest Officers. 
They should have at least an advisory voice in the making of 
the rules and regulations and in return should be given as much 
freedom in the use of the reserves for grazing purposes as would 
be consistent and in keeping with the objects to be attained, 

The advar:tage of such co-operation between the Government 
and stockmen must be evident. The advantage to the Government 
is to enlist the active assistance of men who live on the ground, as 
it were, in the advancement of the forest reserve idea. Under 
such an arrangement the reserves would have a better protection 
than could possibly be obtained in any other way and at the 
minimum cost for administration. 

Instead of the antagonism of a large class of citizens, who 
really have rights that the public is morally bound to respect, you 
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will have their enthusiastic snpport. This, in my mind, ts worth 
much. On the other hend, the stockmen are made to realise 
that these reserves are being maintained for the benefit of the 
community in which they live, and they, having secured a personal 
interest in the success of the idea, will do their utmost to build up 


the reserves along the Imes desired. While they are given the 


right to use the reserves lor grazing purposes, the privilege will 
not be abused under such conditions, for the community being 
interested, will permit no abnse. 

The time te inaugurate the proposed plan is at hand, since 
the reserves have passe into the control of the Department of 
Agriculture through the recent passage of a Bill by Congress 
transferring the administration of the reserves from the Department 
of the Interior, The Department of Agriculture is closer to the 
stockman than any other department of the Government, and now 
that the transfer is accomplished it will be an easy matter to secure 
this co-operation, 

Tt is unnecessary in a paper of this kind to go into the details 
of a plan to secure this co-operation. [t is a perfectly simple 
matter, and where there at present do nat exist Livestacks 
Associations to take up this work, they would be quickly organised 
when it was understood that the Government was willing to 
recognise them and accept their assistance in the building up of the 
reserves and in the maintenance of their safety and integrity. 
As to the question of the wisdom of adapting the policy suggested, 
it seems to me that thers can be no negative argument worth 
considering, none at least from those who understand the actual 
conditions in the West, 

Tite CULTIVATION OF JUTE IN Maprasi—A proposal was 
mooted at the Agricultural Conference held at Pusa last cold 
weather to make experiments in growing jute in Madras, This 
suggestion was submitted to the Revenue Board, and it was agreed 
that a beginning should be made at the Samalkot farm. Jute is 
sown in Bengal in April, but it was pointed out by Mr. Barber that 
owing to the different climatic conditions it would not be necessary 


to sow until June at Samalket. These sowings have been made, 
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and the result will be awaited with great interest. Tf swecessful 
it is proposed to start a separate jute farm cither in the Godaveri 
ot Kistna delta. 

Tub Timeens or SAKUALINN—The Moscow correspondent of 
the Standard says that Sakhalin, which has been captured by the 
Japanese, is heavily timbered throughout; no fewer than 28 
varieties of weods employed in commerce are enumerated. It 
will be interesting to learn where the forests are situated and how 
much of the areca under tree growth has been given back to the 
Russians. 

RevoRT OF THE CINCHONA PLANTATIONS IN THE NILGIRIS, 
Maprkas.--The Director's report on the Cinchona Plantations is 
an interesting and full one, and shows that the results attained 
during. the year were most satisfactory. Extra work was thrown 
upon him and his staff owing to an alteration made inthe system 
of selling quinine at post offices, the pice packets now consisting of 
seven grains instead of five. The restocking of the old plantations 
has been vigorously carried on, nearly three-quarters of a million 
of young plants raised from selected seed having been added 
to the nurseries, The intensive cultivation now carried on 
combined with the selection of the seed from high class trees only 
will, i is hoped, greatly increase the future productive powers of 
the plantations. The quantity of bark harvested was greatly in 
excess of that of the previous year. The outturn of quinine from 
504,000 Ibs, of bark worked up in the factory was 12,920 Ibs. Bark 
purchased from private growers yielded 2:5 per cent of quinine 
against 3°3. in 1903-04, and estate bark yielded 2°5 per cent 
against 301, the latter consisted mainly of prunings and the bark 
of sickly trees, whilst the purchased bark is stated to have been 
of much poorer quality than usual. As a result the total cost 
per pound of imianufactured quinine rose from Rs. 10-7-8 to 
Rs. 61-3-10'52. Lhe quantities both of quinine and febrifuge sold 
to hospitals, Native States, ete. again increased, and there was a 
corresponding increase under the receipts. 

MosQurrofes FN SOUTH LANCASHIRE Mosquitoes are 


making their unwelcome appearance in various villages bordering 
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the Manchester Ship Can. between Accrington and Manchester. 
The pests are supposed te have been brought up the waterway in 
timber boats from foreign countries. 

CATTLE Mortatity IN MADRAS.—A properly equipped and 
strong veterinary establisliment would seem to be required in’ the 
Madras Presidency in order to be able to successfully cope with 
the heavy mortality amongst cattle. For the quarter ending 
December 31st, 1904, we find there were 25,674 deaths. Of this 
no less than g,zor deaths are attributed to unspecified diseases— 
a fact which speaks for itself. Four thousand three hundred 
and twenty-three deaths occurred from snake-bite and from the 
rapacity of wild animals. From the latter cause the number was 
the highest on record during the last five quarters, totalling 
3,061, It is suggested that it may be worth while considering 
how this heavy loss can be averted or at least modified, 
The districts of Nellore, Ganjam, Kistna, Godaveri, and Kurnool 
were the worst, each reporting 2000 deaths or a total of 12,117, 
which was nearly a half of the total loss in the Presidency. 
Cuddapah was close up with 1,709 deaths. If these six districts 
alone were taken in hand and a strong veterinary staff appointed, 
an immense benefit would accrue to the people, whilst, doubtless, 
veterinary science would learn much that is at present hidden in 
impenetrable darkness. 

Tue Expepirion to THE INDIAN QOCEAN.—Mr. Stanley 
Gardiner, the leader of the expedition for the exploration of the 
Indian Ocean between Ceylon and the Seychelles in H.M.S. 
“Skylark,” wrote ina letter received recently at [ome that the 
expedition leaving Colombo on May 8th was expected to arrive at 
Chagos Archipelago aboul May zoth, where it would work until 
July rsth, thence going to Mauritius and remaining there till 
August 15th. From Mauritius the “Skylark” will return to the 
Seychelles, remaining there between September 8th and 15th. 
From the Seychelles the various Amirante Islands will be visited, 
the return to the Seychelles being made about October 15th. 
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SCIENTIFIC PAPERS, 
SOME INDIAN FOREST FUNGI 
BY EK, J. BUTLER, M. BP. LS. 
CRYPTOGAMIC KOTANISE TO THR GOVERNMENT OF INDIA. 


PART El. 


{MIUM THOMSONT BERK. ANID BARCLAYELLA 


DEFORMANS Dt 


A fungus attack, of which two forms were found on the 
Himalayan spruce. Picea Morinda (Abies Smithiana), was described 
by Barelay in the Journal of the clstatice Soctety of Bengal in 
1886. The name -‘Ecidium (Peridermium) Thomsoni was given 
to the fungus on the assumption of its identity with a species 
found in Sikkim by: Hooker and described in the Gardener's 
Chronicle in 1852 The first of the forms described by Barclay 
had been previously referred to Peridermiam acicolum by Cooke 
from specimens received from Dalhousie, in 1877. The same 
author received the second form from Mahasu, Simla, about the 
same time and referred it to P. Thomsoni (faadlak Forester, Vol. WA, 
p. 88). Both forms were, however, as above mentioned, taken 
by Barclay as stages of the one fungus, Peridermium Thomsoni, 
the first as the wcidial and the second as the uredo stage, Later 
on Professor Dietet, ta whom specimens were sent, fonnd that the 
latter was really a teleuto form, and referred it toa new genus 
Barciayella, of which it is the type and only known species. 


This view was accepted by Barclay, and the genetic connection 
of the two forms was left doubtful awaiting experimental 
investigation which has not been attempted so far. 

It is common in the Himalaya from Mussoorie to Simla, and 
probably as far west as the Kurram valley of the Afghanistan 
frontier. 1 have received specimens at different times from 
Messrs. Oliver an MacIntosh, of the Imperial Forest Service, 
from Jaunsar. 
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The wcidial stage (Per'dermium Thomseni) as described by 
Barclay is conspicuous on account of its colour and of the drooping 
habit assumed by the affected shoots. Every needle of certain 
shoots is attacked, and instead of standing out stiffly from the 
stem they lie close together embracing it. Shoots of the current 
season’s growth only appear to show it. Those attacked are 
usually considerably longer than the unaffected. Both stem and 
needles are yellow in colour and the older specimens are much 
thickened and curved. 


FIG) 6,--BARCLAVI LLA DEFORMANS ON THE SPRUCE, 


Spermagonia appear ‘owards the tipof the needles as little 
dark points uniformly dstributed on the surface. ‘The -Kcidia 
are produced at a Jater period in two rows on the upper surface of 
the needles. At first thes are pale red, but later on are reddish 
orange. They are long flat bodies formed by a colourless 


transparent membrane, containing wcidiospores. 
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The Baiclavella is much commoner than the Periderminum, and 
is the only form which T have seen. A greater amount of 
deformity is produced on the affected shoots which, as before, 
appear to be always of the current year’s growth, They are 
stunted, thickened and densely covered with curved needles, 
having at a distance an orange-red colour. Instead of forming 
two rows of isolated prominent spore-cases the teleutospores 
occupy two continuous flattened beds on the upper surface and 
two rows of smaller ones below. When young the whole emits a 
disagreeable odour. 

One of the specimens sent me by Mr. Maclntesh in 1904 
showed this form on the cones, in which position it has not 
previously been mentioned. The scales were attacked and some 


of them were deformed and stead out from the cone. Others 


a 


i 


FIG. J.~ PERIDERMIUM PICEAE ON THE SPRUCE——A NATURAL SIZE 5 b 
MAGNIFIED THREE TIMES. 


such as that shown in the figure were unaltered in shape. The 
teleuto beds occurred on the dorsal (outer) surface of the scale in 
one or more 1 tised reddish bands, 
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PERTDERMIU M PICK 


& BARCLAY, 

The Himalayan spruce bears yet another rust, which J have 
received from Mr. Oliver from Jaunsar. This is the Peridermium 
pice described by Barclay. 

The ecidial (eridermium) stage alone is known. — It 
appeats as long narrow spore-cases arranged along the upper 
surface of the affected neeclles somewhat irregularly and not in 
two rows as in Peridermium Uhomsoni. The needles are turned 
yellow, and, as before, terminal shoots of the current year’s growth 
are attacked, There is lite deformity produced, but the presence 
of the parasite is revealed even at a distance by the orange-ycllow 
patches scattered throughout the tree. 

Mr. Oliver informed me that he had seen trees in Chakrata 
Cantonment in 1902 dying or dead from the effects of this fungus. 
This. was due to the loss of all infected needles in 1901, when the 
attack was very severe. Tlie trees were so weakened in conse- 
quence that they were unable to make new shoots or only put out 
feeble ones. None of the conifer rusts in the Himalaya have been 
hitherto described causing such damage as this, 


PERIDERMIUM COMPLANATUM BARCLAY 

1 have received this species on Pinus longifolia from Simla, 
where it was described by Barclay, from Mr. Wroughton, I. I. S., 
and also from Palampur ia the Kangra Valley collected by Mr, 
I. A. Burkill. 

It resembles that last duscribed except that the spore-cases are 
larger and are usually on the lateral or under surfaces of the 
needles. The attacked parts of the Jatter lose their colour, but 
the general effect af the fingus on the health of the tree appears 
to be slight. In Simla Barclay noticed that two crops are usually 
borne, one in November and the other, much more abundant, from 
February on to May. he former usually has spermagonia 
scattered irregularly over the surface of the needles while the 
latter has none, 

A form (var. corticola) also occurs on the bark, where it does 


more harm than on the nercdiles. 
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PERIBERMIUM COMPLANATOML ON PENUS 


LOS GLEGLEN, 
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PERIDERMIUM BREVIUS BARCLAY. 
This rust occurs commonly on Pinus excelsa in’ the same 


region as the Jast. |. begins to appear according to Ba 


about April in Simla, only one crop being produced. Ou dhe 


whole it resembles Peridermium complanatum, but the spare-cases 


are distinetly small: 


rT have received it from Jaunsar. 


LELG. GO SPEREUL RMIUM BREVIVS ON PINUS BXCLLSAs 


PERIDERMIUM CEDRE BARCLAY. 

A rare Aécidial forma was found in i884-on deodar in the Sutle] 
Valley, where a severe ittack was observed on a few trees. Some 
needles only of each rosette were affected and curved downward. 
Namerous small icid:a burst out on the upper surface without 


any accompanying disc loucation, | have not scen this species. 


PER TDERALPU AM EPTPE DRE COOK. 
Phave received this species on Ephedra vulgaris collected 
in Karamba, Jaunsar, by Me. Hole TS. in May, Toeq. Tt is 


the anly known member of the genus outside the Conifera 


The young shocts and leaves are attacked, the former 


bearing .Eeidia and the fatter numerous very prominent 
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spermagonia, Considerable thickening of the shoots occurs, and 
from the specimens received it appears as if the number of these 
is angmented urd a sort of witeh’s broom deformity of the attacked 
branch induce 1. 


Hie. ba. PR RINERMIUM EPHEDRA ON EPHEDRA VULG AVIS. 


The -eidit appear all round the shoot as more or less cylin- 


drical or bladdi r-like spore-cases containing orang 


-yellow spores, 
Asin the case of the other Peridermia mentioned, no further stage 
is known. The species has previously been recorded on Ephedra 
antisiphylitica and californica from California and Texas, 

(Vo be continued y 
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ORTEGINAL ARTICLES. 


THE PEAR TIMBER VRAD. OF BURMA, 


A. HAUXWEELE, © CNSERVATOR OF FORESTS NORTHERN CIRCLE, 


UPERR BURMA, 
For the past we years ec more the state of the ‘Pimber 
Burma has been viewed with alarm both by Government 


the mercantle community engaged therein, and grave 


apprehension has been openly expressed as to whether the 


diminished supply ail high prices ruling would not onfy fead to 


the substitution of «ther woods, but that thay might ullimately 


result jn 


Burma tote ty dosing the position it has held up to the 


present as the main supplier of teak for the whole world. 


a 


fately ma 


et this alam is well founded is proved by the attempts 


ide to substitute not only teat from fava but jharrah from 


Australia, both of which have come largely to the front, and 


although 


it is new ‘ound that the former is more brittle than 


Burma teak itis proved that both these woods can be used in lieu 


of teak f 


in dem 


3- 


wemany pi ooses for which the latter was formerly solely 
ud. 


{tis first necessary fo see how this state of affairs has 


arisen, ancl the folloy tng table gives the details of the imports into 


the Hurepe market for the last 1G years :— 
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4. From this we see (first) that imports into Europe have 
decreased from 54,500 tons to 18,000. Secondly, that prices have 
risen from 411 to fib to 15 (and are still: rising, having 
touched £19 in June 1902); and (thirdly) what is most important, 
that the imports of converted timber in the form of planks have 
steadily risen from 6 per cent to 46 per cent of the total exports, 
showing the decrease in first class siyuares; and (fourthly) that 
home stocks have diminished by more than 100 per cent. 

5. Tt will be seen from the above that from 1889 to 1895 the 
home market was remarkably steady, and that it was from 1896 
onwards that prices commenced to rise seriously, due to increased 
demand, and continued so to tg9or-o2, but the enhancement in 
price was up to this dite to a certain extent controlled by 
increased supplies from previously accumulated stocks, but these 
becoming depleted and ‘he output by lessees dropping suddenly 
from 151,000 tons to 77,030 tons in tgot-o2 home prices then went 
up by leaps and bounds. till at the present moment they touch 
419 per ton. 

6. Added to this there is a downward tendency in the 
exports to India, which i 1808 were 144.099 tons and in 1994 only 


106,000 tons. This is suid to be duc to competition from Siam 


and Java and also to large quantities of lessees’ timber fundersized 
and refuse) being unfit for the Indian market even and which have 
to be disposed of in the round in Rangoon to prevent the 
accumulation of unwieldy stocks of inferior quality. 

7. From the subjeined table of exports from Burma and 


Siam some further very interesting facts are apparent :— 
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From this we see the steady advance of Siamese teak on 


the Indian market; the c sports to India bein 


Burma Teak. Siam Teak. 


Tons, Tons. 
In 1894 be ds 138,000 24,000 
In 1904 shee ‘Ss 106,000 61,000 


which is considerably detrimental fo Burma. 
9. Vurther, this statement seems to show that the present 


ruling high prices are matty due to inercase in demand as the 


total exports from Burov and Siam have hardly varied as a whole, 
being 219,012 tunis in (8g and 21q,404 tons in 1oo4, a difference 
of only some 500 tons but, whereas in 188 9 Burma exported 
181,000 tons against 38.00 tons from Siam, in foo% the Burma 
exports were only 141009 tons against Siam's 78,000, and while 
in 1889 of the total ce: ports of 219,000 tons 92,000 tons went to 
Europe in r904 only 31.050 tous could be supplied for that market, 
aud itis noticeable that while from ius Siamese exports have 
gradually) and permanently risen from 26,000 to 88,000 tons, 
Barma exports have decreased as gradually from 293,000 to 
141,000 tons, and this placement is now threatened still mare by 
the supply from Java. 

io. AVhat causes hive led to this decrease of supplies and 
consequently to the high prices prevailing ? 
first and forern-ost the diminution in the supply of old 


V1. 
girdled timber of large size, Tn former times this was available 
both ia Upper and Lower Burma. and with unrestricted workings 
and the belief that the supply was unlimited: was quickie made 


vow, under controlled working the 


S. 


available, As the figtces 
supply has beea crormuusty curtailed, while the standard demanded 


ock removed 


and the introduction of working of 
on its reaching a girth of 7 feet 


lias never been reduced. With the old) original 
plans by which the 


maturity of a teak tree + fines 
ver of first quality must be small It 


the supply of Murepe tia 
is true that many working plus lay down that ino certain 
localities, from which extraction is easy, trees may be allowed to 


remain to attain a larger girth; but so far this has not been laid 
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down asa prescription and Iam afraid with the exising pressure 
of other work is more often Khan not overlooked. 

12. In additi-n, although the reservation of teak-bearing 
areas has proceedeil iupace, girdling operations in these have been 


withheld as much as possible pending the preparation of working 
plans. As until these are compiled their capabilities are entirely 
unknown, and naturally the material in most cases derived from 
unreserved areas is of inferior quality, 

13. Another fictorin the case is the increased cost of working, 


due, among others, to the following cause 
QQ) Having to work it less accessible areas. [tr must be 
remembered that Burma is essentially a country of waterways, 
and the extraction of teak has always been mainly effected by this 
means. In former t mes the trees were felled and logged in the 
forests, chiefly in’ th: neighbourhood of the main floating streams, 
a short drag was on'y necessary to get them there, and they were 
then allowed to float out with little assistance on successive rises, 
tothe main iiver, offeo baking Uieee or four years to do so, and then 
were rafted to the mun centre. As time went on material was only 
found further afield necessitating often many miles of drag to a 
floating stream and in suitable localities cart) transport, both 
ordinary and on special carts dragged by elephants necessitating the 
making of roads, was introduced while recently use has been made 
of a traction engine but this is only possible in very few places. 
(Ul) Vhe inereise in the cost of elephants without which 
work could not proceed, The price of these has increased over 
cers averagins some Rs. 4,500 each while good 


100 per cent. tus 
dragging females cost Rs. 3,000 to Rs. 3.500. Seeing that some 
1,690 to 1,700 elephants are employed at present by lessees the 


increased cost of working under this head alone is very considerable, 
which is further accertuated by the percentage of casualties brought 
oo by overwork necessitated by short leases not allowing of the 
full advantage being taken of unaided extraction by water; in 
addition to which the animals have to be employed longer into 


the dry season than formerly to ensure the timber reaching the 


streams in time. 
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CIT) Increased rate of royalty demanded. Since 1890 rates 
have risen from Ks. 10 pet ton for full-sized and Rs. 6 per ton for 
under-sized to Rs. 25 and Rs. 8 respectively, while recently as 
much as Rs, 35 per don has been paid for special girdlings 


estimated to yield a high r proportion of Lurope squar 

(IV) More rigid prescriptions as regards working. In 
former days undoubtedly the best was taken and the inferior 
stuff left, but now under the contracts all marketable material 
is bound to be brought aut and royalty paid on it, and we 
know that under-sized refuse logs alone amount to about 22 per 
cent of the total outturn, and as this is only suitable for the local 
market a very large proportion of the expenditure incurred must 
fall on the better class of timber, more especially that of Europe 
quality which is a very small percentage. This, however, is a 
great point in favour of working by lessees, as after they have 
done working in a forest nothing is left but small stuff only suitable 
for conversion on the svot into “cart wheel pieces” or charcoal, 
whereas in departmental working it is often necessary to arrange 
for the removal of a largy amount of material, fit only for the local 
market, after the first cl 

14. Asa set off against the above it has been urged that 
lessees have been able to make considerable retrenchinents by 


girdled timber has been removed. 


reducing both their staff and the salaries paid them and also by 
the abolition of bonuses. The last it is true in many cases have 
been abolished, and I can only suggest that some guzd pro guo 
has been substituted ; but [am not of opinion that in comparison 
with the output staffs hive been reduced or salaries either. So 
far as my experience ¢oes the standard of the staff has been 
considerably improved due to the necessity of keeping greater 
control over the workiigs and to this staff being brought closer 
inta contact with Government officials, and this I should imagine 
would require corresponding salaries being offered. 

15. Royalty rates under purchase contracts have also been 


forced up here in the same way and for the same reason as 


prices at Government auctions, Firms in competition and non- 
working exporters in the hopes of getting a footing have, so to 
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speak, gambled in the business, while others to keep their position 
there have not ouly had to pay heavily but have had also to 
organise business «f the same kind in those countries from which 
the supplies of other material are taking the place of Burma teak 
in the fear of business in this Province alone not being sufficiently 
remunerative. 

16. Also the area open to exploitation has annually in- 
creased by the opening up of nnknown and less accessible areas 
but as already mer-tioned, until working plans have been prepared 
these cannot be exploited to their full possibility, and further 
supplies of first cliss material are only slowly coming forward. 
It is true that new markets in different parts of the world are also 
opening up, vs. South Africa, Japan, etc, and increased activity 
in naval constructicn is universal, but at the same time even there 
teak timber is no: in stich demand as formerly and the high 
standard of quality demanded has never for one moment been 
lowered, In this | rovinee and in India the demand for teak for 
local use has undo. btedly inercascd, but in very many: cases it has 
been sold at a mercly marginal profit to prevent the accumulation 
of enormous stocks and also to prevent teak from elsewhere 
obtaining a footing, and here also the slight increase in price has 
led to the substitution of inferior woods. 

17. Let us now examine the system of working in Burma. 
This may be divided under three heads— 

(1) Extraction by Government agency, by which the material 
brought to market is put up to public auction. 

CII) Extraction by lessees or really holders of purchase 
contracts who pay a fixed royalty according to size and quality on 
all timber extracted which then becomes their own private 
property. 

GUI) Extraction by licensees, 

Vhe material :xtracted under this last system is entirely 
utilised locally and for the purposes of this article need not be 
taken into account. 

18, The subjeined table shows the total output of teak in 
Burma from all sources during the past 16 years -— 
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19, From this we obtain the following information — 


Government cutturn, Lessees. 
Tons. Tons, 
1888 —18&96 ... vee $16,145 1,086,567 
1897—1904 ... ses $33,297 142355757 
950,142 2,322,324 

therefrom 
Increase in Government supplies... vee 117,852 
Do. Lesscus * a .-. 140,190 


but as regards the litter the increase during the second period 
is more apparent than real as is shown by the following figures :— 
Tons. 
Average outturn by lessces during 1896 to 1901 194,323 


Actuals during 1901-02 76,958 
Do. 1902-03 83,182 
Do, 1903-Ox4 104,003 


the heavy drop in 1901-02 being due to the lapsing of the 
Pyinmana purchase contracts which were continued by the British 
Government at a very low rate of royalty after the taking of 
Upper Burma. 

.20. As will be seen there has been very little fluctuation in 
the imports of teak into Moulmein from Siam averaging 119,000 
tons annually, and consequently these figures also need not be 
taken into account. 

2t. The increase under the head of extraction by) Govern- 
ment agency is due ty the increased area brought under regular 
working plans, while the decrease in the output by lessees is 
primarily clue, as mes tioned above, to the leases of the Pyinmana 
forest having lapsed «nd also to supplies of girdled timber falling 
short pending the pr:paration of working plans and to working 
having to be carried 1 in less accessible areas. 

22. Having now seen the quantity of material available let 
us consider the finance al position. 

‘On account of tir iber extracted by Government agency and 


put up te public auctiom the ruling rates have been as follows — 
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Average cube of Government logs sold and rates realised at 


public auctions at Rangoon ;— 


AVERAGE, 

C. fl per log. Rate per ton, Rate per log. 
During Rs. a. p. Rs. a. p. 
1903-04 aay ae THB jo 0 0 108 3 0 
1902-03 _ we M47 87°0 107 3.0 
Tyo1-o2 62°57 61 100 76 7 0 
3900-01 a ww 65°50 63 60 83 600 
18&g9-00 a we O4:06 63 8 0 8 6 © 
1898-99 ww b03t 6615 0 80 12 0 
1897-98 Dis, a $2726 64 11 0 67 9 0 
1896-97 ot ae 6104 68 15 0 84 200 
1895-96 ats we 645 46.15 0 60 3 0 
1894-95 a w  6939 47-55 9 57 200 
1893-94 : v  §859 49 9 0 s8 1 0 
1892-93 fay te: 52°27 47° 0 0 49 2 0 
1891-92 ais. ae ATSS 5304 «0 51 00 


and of this timber not 20 per cent is considered capable of yielding 
Liurope squares, while 6! the quantity extracted by lessees the 
percentage is estimated at not more than ro per cent at the outside. 
23. Here the prices to be paid have been forced up by 

competition. In the firs: place no lessee can afford to allow a 
competing lessee to obtain timber at a public auction for less than 
the former can work it cut himself. Non-working exporters are 
forced to pay high prices to obtain anything and to hamper 
existing lessees. All are interested in procuring as much timber 
calculated to yield Europe quality as possible, while outsiders bid 
heavily to endeavour to obtain a footing which has to be prevented 
by existing lessees payin;: more, and in many cases shippers are 
forced to buy at the time 1) make up their averages on consignment. 
Considering the loss on cotiversion estimated 

On Europe squares at 25 per cent 

» Indian 8 » 10 Pi 

On timber for local use 25 9 
it is easy to calculate v hat the selling price of the converted 
material must be to give a decent profit, 

24. The cost of working by so-called Government Agency, 

which consists in paying a contractor a fixed rate per cubic foot 
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for an average sized log and paying or deducting a small adelitional 
rate per cubic foot over or under this size in order to encourage the 
bringing out of large-sized logs, varies from Rs. 14 to Rs. 24 per 
ton fur delivery at a shipping port and may be taken fairly 
accurately at Ks. 19 per ton all round so that selling at Rs. 76 
seems to Icave wu very large margin of profit, but if a percentage for 
establishment, supervision, cte., as calculated for a private concern 
were added this profit would be considerably reduced. 

25. We have now to see what can be done to remedy the 
present stale of affaiis and whether Government can de anything 
to render the market more stable; and the question that has to be 
asked is, “Is Government in the Forest Department as a Semi- 
Commercial Department going to be content with a fair average 
royalty on its produce as a perpetual investment or will it, with a 
view to making a larger profit for some years, risk the possible loss 
of the trade it question?” [nm connection with the high rates 
Jately paid for cortain timber made available the argument put 
forward for de:aanding or forcing them is that “the market value 
of anything is the price it will fetch in the open markets.” This I 
allow, but only toa certain extent, and not in the present case, 
where other considerations have to be taken into account ; whether 
rightly or wrongly the payment of high rates of royalty and heavy 
prices at auction will naturally be quoted as a set off against prices 
being forced up in the home market. 

26. Competition we must have, but competition between 
private individuals among themselves and competition between 
these and Government are two entirely different matters. The 
latter has unlimited finances, the former not, and while Government 
is in the position of a competitor lam convinced that it can do 
little, while ifthe Lusiness is left entirely to private indiviauals 
their individuality alone must help to settle matters. Mind, 
Government must still maintain a controlling hand witha view 
to preventing what in America is termed a “corner” both 
as regards foreizn and local supply, but beyond that I am of 
opinion that previded it safeguards its own interests private 
concerns can be left to look after themselves. 
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27. On the other bind one asksif the profits made by the 
Government on timber extracted by its own agents are so large 
why does not Government undertake the whole of the extraction 
and sell all extracted ms terial to the timber traders in the open 
market? Because it cannot, It has not the staff nor the working 
power, and lessees have been toe longin existence, being an 
Acknowledged legacy of Burmese rule. Business organisations 
have been built up at cnornous cost and trouble, and are intimately 
connected with the interice development of the country, and the 
withdrawal of the largely invested capital would undoubtedly 
affect its prosperity; as it must not for one moment be imagined 
that the stopping of the purchase contract system would 
result in the working power being thrown into the hands of 
Government, The majo: portion would be transferred for similar 
work elsewhere, and in all probability a very large amount of 
invested capital in other directions would also disappear and a 
very Jarge number of the inhabitants be thrown out of work, 
many of whom would be anfitted for any other occupation. 

28. What appears to be the case at present is that) Govern- 
ment has created a menopoly which has forced prices to an 
extreme limit, a state of affairs that wuder existing ctrenimstances tt 
seems powerless to alter. 

29. The following extract from a recent paper seems 
peculiarly appropriate + 

“The idea that low or uncertain prices are in any sense or 
deerce a source of advantage to anybody in the long run has been 
abandoned by thoughtful economists and traders. What any 
branch of the trade must have to be steadily profitable is stability. 
What the body politic must have to be prosperous is profit, and 
neither of these factors js attainable in the presence of declining 
or even sharply fluctuating values.” 

30. Two grounds for complaint are put forward by lessees 
concerned in existing ourchase contracts as having an adverse 
influence on economical working, r72.— 

(1) The short period for which these purchase contracts are 


granted and the non-guarantee of renewal, both of which are 
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undoubtedly well founded. The longest period for which existing 
purchase contra ts run is 10 years, vfz., 1901 to 1910, while others 
were only issue in 1905, to expire also in 1910. In the latter 
case it is manifest that full advantage cannot be taken of the 
natural method of extraction by water. The fear of forfeiture of 
unextracted logs and fines for non-extraction necessitate this being 
assisted by carting and other means, and as the former is only 
practicable in fay curable localities during the hot season the strain 
on animals is great and casualties heavy; while (11) the non-guar- 
antee of continuous work militates against expenditure on perma- 
nent improvements both of roads and watercourses which might 
also under the existing system be of more ultimate benefit to a 
competitor. In another way also a guarantee, under suitable 
conditions of course, would be beneficial in that a fore-knowledge 
of it or of other areas likely to be thrown open would allow of 
the gradual organisation of the establishinent aud power necessary 
to work it, while at present this has to be hurriedly collected and 
at the termination of the contract possibly as hurriedly disbanded 
or transferred, all of which means more expense; in addition 
to which the endeavours to extract as much as possible during the 
last year or two ciuse a serious drop in the revenue for the first 
few years of a new contract. 

31. Ifwe new compare the two systems of workings, #e, that 
under the purchase-contract system and that of departmental 
working, we find in favour of the former— 

(1) Relief to an undermanned department in a reduction of 
organisation and clerical work allowing of more time being 
devoted to works of improvement. 

(2) A more complete working of the forests, all marketable 
produce being extracted at the same time. 

(3) Less risk of failure of the produce coming to hand in 
time, as if a Government contractor’s elephants die or he himself 
gets ill work at ouce comes to a standstill and is not completed 
that year. 

(4 A more accurate estimate of the annual revenue (which 
would probably steadily increase) can he framed. 
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(5) General assistance to Government. in opening up the 
country, 

While in favourof the latter, fe, extraction by Government 
agency, we have only a larger profit to Government on the 
material extracted and sold, which however, as we have seen, may 
be only temporary, 

32. Having virtually established the fact that at all events 
the major causes combining to the present high price of teak 
are— 

(a) The shortness of supplies, more especially of timber of 
Europe quality ; 

(4) ‘The increased cost of extraction and higher prices ruling 
in the provincia) market ; and 

(c) The increase of 1oyalty under purchase contracts—~ 
it remains to suggest remedial measures. In view of the fact that 
since this article was commenced a conference of the Conservators 
in the Province has been ordered to discuss this subject it is 
perhaps premature to make suggestions here, but, as a previous 
consideration of such as the writer is prepared to forward may 
possibly shorten the Jaborrs of the conference in’ question, it may 
be advisable to do so, 

33. As regards (a) the shortness of supply. It is only 
natural that this must tend to increase prices which an increase of 
supplies would naturally lower; but can this be effected? 1 
believe if necessary it can. ‘The formation of working plans, 
however, cannot procee| faster than at present, but in the 
majority of those framed during recent years it has been found 
that there is a surplus stock on the ground the extraction of which, 
in order to avoid too serious a drop in revenue at the end of the 
first period, 72, some 30 years hence, has been spread over two 
periods, 7.2, 60 years. In view of the fact that a very much more 
serious drop may occur within a much shorter period by the 
ousting of Burma teak ‘rom the market, would it not be as well 
to proceed with the extraction of this surplus within a shorter 
period ? In addition the girdling operations in reserves for which 


working plans have not yet been prepared might be slightly and 
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cautiously increased with a view to the supply of first class timber 
only as it is probable that the same state of affairs will be found 
here, ws, a surplus on the ground and up to the present in the 
areas already girdled over as much of the first. clase 


stock as 
possible has been left standing ; of course if it was found that such 


action was detrimental to the future welfare of the forests if would 


have to cease, but the present girdling operations over these areas 


have been framed on very meagre examination and statistics. 

34. Further, in those localities where it is found that depart- 
mental extraction is unable ta cape zo the fuld with the amount of 
materiat available departmental extraction might be restricted to 
a smaller area ail the remainder given out on purchase contracts, 
We have already seen that by the latter all marketable produce is 
more quickly removed, and it is possible that the increased outturn 
will considerably help to make up any deficieney in the diminution 
of profits under the extraction by departmental agency should 
such be reduced. With a view to reducing the cost of extraction 
by lessees, purch ise contracts for longer periods might be issued 
with a guarantee of renewal provided work was satisfactory ; while 
in the case of a proposed change in the rate of royalty or of new 
areas being thrown open arrangements for their working might be 
made some two years at least beforehand to allow of gradual 
organisation ; and instead of at the last moment putting either 
girdled timber or new areas up to public tender. These might be 
allotted ata fad rate of royalty to different existing lessees in 
proportion to their capability and working p wer ov to new-comers 
who have satishel a full enquiry into their financial position and 
power of satisfactory working. 

33. Under the last head (c) it is almost impossible to make 
any suggestion. It would seem at first sight, considering that we 
are also working departmentally, easy to fix a rate of royalty 
based on cost of « xtraction and market value, but although it has 
been attempted for many years no satisfactory solution has yet 
been found. It is quite impossible, although dividends are 
annually declared, to obtain any idea of the amount of capital 


invested, and I very much doubt if any private concern would 
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care to have it accurately known. In any case [ am of opinion 
that very little improvement can be attained by a consideration of 
any of these three factors separately, and even considered together it 
is impossible to predict the ultimate result of the adoption of the 
above suggestions. 

36. In writing the above [ must disclaim any special 
commercial knowledge or training which if [ possessed might 
place me in a better position to discuss the financial aspects of the 
case. [ can only lay claim to 25 years’ continuous service in the 
Province, during the whele of which time I have been in close 
contact with the working: of the forests in all parts under both 
systems, and have had constant opportunities of discussing the 
subject from all points of view with nearly every one connected 
with the trade; and I can only say the facts are there; the 


conclusions | have drawn may be correct or not, while I must 
leave the solution of the question to others and to the future. 


Nots.—-Since the above was written the following further 
information bearing on the subject has been obtained from the 
report on the trade of Bangkok for the year 1904 by Mr. 
Acting Consul Lyle. 

During the year under review 77531 tons of teak valued 
at £56074 were exported as compared with 1903. These 
figures show an increase: of 19°385 tons over the exports during 
1903 and of 29'450 tons over and above the average exports of 
the years 1899—1903. 

The exports were declared as follows :-— 


Tons. 

For the United Kingdom ae we 1,355 
» India wey a8 wee 43,785 
» Europe (exclusive of the United Kingdom) 11,104 

» other countries ae wee 21,284 


Some 138,000 tons arrived at the Revenue Station during the 
year, but of this not more than about to per cent is considered of 
Europe quality ; 6o per cent fit for the Indian and other Eastern 
markets, while the remaining 30 per cent would be converted into 
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building material for local use. It is anticipated that owing to 
shortness of supplies within the next three or four years this out- 
put will fall to 35,000 tons annually at the most, as the more 
remote forests from which the waterways drain into the Mekong 
are reported, even with the present high prices prevailing, to be too 
inaccessible and costly to work. 

The present local value in Bangkok of timber of Europe 
quality is quoted at £8 to 410 for squares and £9 to £12 for 
planks. 

If these predictions are fulfilled it will diminish the competi- 
tion against Burma teak and may lead to the diversion of work- 


ing power and capital from Siam to Burma, 
T. A. H. 


NOTE ON THE GERMINATION OF TEAK AND OTHER 
SEEDS. 


BY R. S. PEARSON, [.F.S. 


Some Notes on this subject submitted by me to the Conserva- 
tor of Forest-, Northern Circle, Bombay, were forwarded by that 
officer and published in the March, 1905, number of the /xdtan 
Forester. Having again had the opportunity of watching the ger- 
mination of various species of seeds, under various conditions, in 
the Central Nursery of this division, it may be of interest to add 
some further remarks to my last Note on this subject. 

On page 169 of this volume are given three methods by 
which it was attempted to accelerate the germination of teak seed, 
and method No. II, called the “Modified Burman Method,” is 
shown as having given by far the best results. 

This year similar experiments were made, but with much 
poorer results. Soon after the prepared seed was sown in the seed 
beds there were two abnormally heavy falls of rain, one on the oth 
July, which ¢ave 10 inches, and another on the 22nd, 23rd and 
24th, giving a total of 16 inches, On both these occasions the 
raised seed beds were flooded and stood for a considerable time 
under water. To this flooding may partly be put down the failure 
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to make the seed germinate. The other circumstance which 
probably helped towards the bad results was that the seed was 
not fermented sufficiently during preparation. 

The seed treated according to method I] was watered and 
mixed the same number of times and in the same way as last year, 
when excellent results were obtained, but this did not bring it to a 
sufficiently advanced stage to germinate readily on sowing, and it 
still required longer treatment. My camp was in districts at the 
time, and the mali in chage got alarmed by secing a few seeds at 


the top of the mass showing signs of germinating, and, fearing to 
spoil the seed, stopped watering, though the bulk of the seed was 
really still below germinating point. The first reason given for 
failure is the flooding of the beds, the result of which was to subject 
the seed taken from the warm moist earth of the germinating pits 
to a prolonged cold bath when on the point of germination, and 
matters were not improved by a month of sunless weather during 
which the soil in which the seed was sown never pot a chance of 
Ww arming up again. 

The second reason given is insufficient: preparation of the seed 
in the germinating pits. The exact point to which the process 
should be carried can only be found by careful observation and 
experience. T am, however, of opinion that it is better to carry it a 
little too far and chance losing a few seeds than to underforce ger- 
mination, and so fail to raise the required number of seedlings, 
besides probably spoiling the seed for next year. 

To form a rough estimate of the relative success obtained 
under method II this and !ast year it may be stated that with ap- 
proximately the same seed-bed area and the same quantity of seed, 
cnly 15,000 seedlings have so far been raised against 50,000 last 
year, the seed in both cases heing collected from the same area, and 
apparently of equal quality The shortage of seedlings this year 
is serious in that there are not sufficient plants to fill the trans- 
plant beds in the nursery To remedy this, attempts are now 
being made to start the seed germinating again. “The weather 
being fine and hot, the earth in the beds has become dry and warm, 


and they are now being watered on alternate cays, as is done in 
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method [f, This has set up a state of conditions somewhat similar 
to that when seed is in the germinating pits, 2, alternate heat and 
cold resulting in very damp warm earth, and though the earth in 
the seed beds does not approach the very hat damp heat of the 
seed pit. it has had the same effect, though modified, and the seed 
has again started to germinate fairly freely. 


To the three sets of seed treated by the three methods before 
described, four more sets of seed sown under different conditions 
have been tried. They consist of (1) this year’s seed unprepared» 
(2) seed two vears old also unprepared, (3) seed subjected to a 
slight grass and leaf fire, similar toa January forest fire in a dry 
teak zone, (4; seed subjected to a severe grass fire, similar to a 
May fire. All four sets of sced were subjected to heavy rain and 
flood as described above. Of number (1) no seeds came up; of 
number (2) only 18 or 20.) This is curions as all previous obser- 
rations Have shown two-year-old seed to germinate well. Number 
(3) shows by far the best results, and with watering new seedlings 
are daily appearing. Number (4) produced nothing. 

The expernments on the whole have shown poor results com- 
pared with lasi year, but it is hoped to again try such experiments 
especially with seed subjected to a light fire, as if it is true that a 
slight fire sets ap conditions which help towards germination, it 
might possibly be another helping factor in the better regeneration 
of certain fire-burnt areas in Burma. As regards other seeds, the 
most interesting: point arrived at js the successful results in mak- 
ing dhawra (CA vegesssas drtifolia) germinate. In my former note 
L stated my ineapability to make dhowra germinate satisfactorily. 
This has been «-vercome by sowing the seed on well irrigated raised 
beds, the soil being mixed witha large quantity of coarse sand, the 
seed sown in June, and daily lightly watered by hand. The reason 
for trying a ver’ coarse sandy bed was that most excellent natural 
regeneration of dhawra was found in the Sampa jungles of this 
division, on the top and slopes of rocky ridges, the soil being of a 
coarse sandy nature, formed by the disintegration of a granite, con- 


taining a high percentage of large felspar crystals. These ridges 


were naturally well drained and th soil covered by an open crop 
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of mixed jungle, containing, amongst other species, dhawra. At 
first the seed could not be made to germinate in the seed beds, and 
not until about 20days after sowing was there any sign of germina- 
tion. It was then seen at one end of one of the beds which was 
heavily shaded by the branch of a tree. Only one or two seeds 
germinated in the other part of the beds, nor was the number much 
increased, though watering went on for a fortnight. I then covered 
one of the beds with a thick covering of leaves and branches some 
1Binches above the ground, so as to form fairly dense shade, and 
within three days there were a mass of scedlings coming up, the 
other beds remaining in practically the same state as before.* | have 
little to add regarding other species. The only new species sown was 
Nirmali (Svrychnus pocatoriim), which is much used in these parts 
for cart shafts. It took six weeks after sowing to germinate. The 
seed when commencing germination forms two very delicate Sight- 
green cotyledons, embedded in a imilky-white horny endo- 
sperm, which they absorb before breaking through the testa. The 
radicle is soft, white, and easily brokenif the seedling is disturbed 
kefore becoming fit to transplant. 

The results of the plantations are satisfactory ; an acre of 
pure teak plantation when counted gave inits third year 21 per 
cent of failure, which taking into consideration the locality and 
rainfall is fair. The transplanting of smal! khair (Acacia carechu) 
has been found to be extremely difficult, as many fail, and it is 
doubtful if it is worth the expense. The only results at all favour- 
able with khair are thos: when carried out with large plants. 
Teak plantations are mcst successful, those of Bia (Prerocarpus 
marsuptune) and sewan (Gmelina arborea) come next, dhawra and 
Ain (Ferminatia tomentos 1) next, and far khair T would ‘recam- 
mend direct sowing as is done with Babul. 

A photograph of the Central Nursery, Godhra, is sent here- 
with (vide frontispiece), and may be of interest. 


* The dhawra seed failed entirely at Godhra last year, This year our dhawra at 
Bandra failed. Qur Bandra experiments may perhaps be reported later, My object 
is to show how little is our sslvicultural knowledge, and to incite others to help 
in elucidating problems of natura’ regeneration,— (Note dy F. Gleadow.) 
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A METHOD OF IMPROVING THE DRINKING-AVATER IN 
VHE TARAI.* 
RY W. H. MORELAND, CLE, LCS. 
DIRECTOR, DEPARTMENT OF LAND RECORDS AND AGRICULTURE, UNITED 
PROVINCES, 

‘The improvement of the drinking-water in the tract of 
country known as the Tarai is a matter of importance from the 
agricultural point of view, inasmuch as the badness of the watet 
is one of the principal causes why tenants are so hard to get 
and to keep. The general conditions of life in this tract may 
be briefly described as follows; The soil is as a rule fairly pro- 
ductive when effectively tilled, and there is no reason to doubt 
that many parts of it would flourish if an adequate resident 
population could be secured. But under existing conditions 
this i8 almost impossihle: when a landholder has spent his 
money in settling a number of tenants and bringing part ofa 
village under cultivation, « single bad year is usually sufficient to 
clear off most ifnot all of the tenants; some die, and the rest 
abscond. The unhealthiness of the life is really the main defect 
of this tract: specific diseases, of which malaria is the most 
common, account for most of the actual mortality, but the impor- 
tant point is that the people are never really in good health, and 
consequently they fall an easy prey to any disease that may make 
its appearance. 

I cannot find any record of medical investigations into the 
canses of this chronic ill-health, but the people themselves are 
unanimous in blaming the drinking-water; and the following 
extracts show that this view is not based merely on prejudice. 
Thus the Settlement Otficer of Shahjahanpur says of part of the 
northern tahsil of Pawayin :* The whole place is very unhealthy 
on account of the bad drinking-water. The Bhainsi (a stream) 
and all wells sunk near it are poisonous ; it is only in a few places 
here and there that the water is fit ‘to drink.” 

Similarly the Settlement Officer of Moradabad says of tahsil 


*Pablished as Balletin ‘No oof the Department ‘of i and t Records and nd Agriculture, 
United Provinces (1905). 
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Thakurdwara: “The climate is not good where the tarai 
influences it ; the excessive moisture and the bad drinking-water 
render fever prevalent.” 

Again, the Settlement Officer of Kheri wrote recently ; “To 
the ordinary man the pargana (Pallia) is poisonous in the extreme, 
The water was s> abominably bad that it was necessary to have 
it builed before athing in it ; and even after boiling it was so 
greasy and malodorous that powerful disinfectants were requited 
to make a bath even tolerable.” 

On the same point IT may quote the report of my supervisor, 
whe conducted tie investigations which are about to be described : 


“Tn this village «f Jafirpur” (he writes (rom the Naini Tal tarai) 
“so long as | used the well water, my men and [ always 
complained of bal digestion ; but when we began to use the pipe 
water, very soon “he foud is digested ; and this is also the opinion 
of my men.” 

There is no risk in concluding that water is injurious to drink 
when a Kuropear officer cannot stand it in his bath. 

It was decided to begin the investigation of this question on 
the Government estates in the Naini Tal tarai, where the evil is 
very widespread. My supervisor, M. Ahmad Iusain, was there- 
fore deputed to this estate, with the ready assent of the Superin- 
tendent of the Tarai, and made a detailed and most intelligent 
study of about fu-ty wells, taking trial borings where necessary. 
His enqttiries showed that where the water was good it came 
in every case froma Jayer of clean sand, while the bad water 
was drawn from a layer of dark earth known locally as 4 
Tre inference was drawn that this layer contaminated the water 
passing through it: the 4/4/ is of a blackish colour, with a bad 
sinell when moist; it shrinks by nearly one-half its balk when 
dried, and swells again when moistened. Small samples of this 
soil were analysed by the Agricultural Chemist to the Govern- 
ment of India, and found to contain respectively 62 and 5:4 per 
cent of organic matter. Seving that this layer of 44 is now 
twenty feet or mere below the surface of the ground, the objections 


to drawing water frum it are obvious. 
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The investigations also showed that in nearly every case 
it was possible by carrying the well deeper to reach a_ plentiful 
supply of pure water: some way below the /// an impervious 
clay stratum is usually to be found, and below it a bed of water- 
bearing sand, analysis of which shows that it is a suitable source 
for drinking water. Jn the two cases referred to above where the 
Zell contained 62 and 5-4 per cent of organic matter, the lower water- 
bearing strata contained only 032 and o'1§5 respectively of 
organic matter. Thus on the whole it was clear that the bad 
water was due to the wells not having been sunk far enough, and 
that by going deeper good water was procurable. 

In these circumstances one obvious remedy would be to close 
the existing wells and -ink tube wells direct to the good water, 
with no possibility ©f contamination from the é//, But the 
habits and feelings of the people have to be considered : it is no 
use trying to force a uevelty on people whe are quite ready to 
leave the village at a day's notice, and whom you could not 
reple 


ce Without much trouble and expense; and the people prefer 
the’kind of wellto which they are accustomed. It was decided 
therefore to alter the existi 


ge wells. ‘This has now been done 
in the case of two wells situated eighteen miles apart, and the 
result is so promising that the method may be recommended for 
trial by all landholder: whose villages suffer from the same defect. 

The following is iin outline of the process adopted: An iron 
pipe, two inches in diameter, is sunk through the bottom of the 
well, as in an ordinary boring, until the supply of pure water is 
struck, This water then ris 


es into the existing well, and (in the 
case of the complete] wells) in ample quantity, The well must 
then be so plugged that the elf water cannot get in: it must be 
thoroughly cleaned oat, and a floor of concrete laid down with 
the pipe projecting through it, The masonry of the well-cylinder 
must also be carefully examined and the mortar renewed 
wherever it has gives way, the object being to prevent water 
getting into the well rom any source except the pipe. or the 
same reason the well should be provided with a platform above 


ground if one is not already in existence, and if the masonry of 
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the cylinder is si riously defective if may be desirable to surround 
it outside witha coat of well-puddied clay; or in exceptional 
cases to sink a new masonry cylinder inside, leaving a space of six 
inches between the old and new cylinders, which can be filled in 
with concrete whon the new cylinder is sunk. The cost of these 
operations will saturally vary widely according to the condition 
of the cylinder; but for an ordinary well, six fect in diameter 
and in ordinary repair, the cost may be estimated at about 
Rs. 150 to Rs. 170. ’ 

The use of a two-inch tic as described above will ordinarily 
yield an ample supply of water for all domestic purposes, but it 


will not give enough to serve for irrigation. Ifa well is wanted 
to serve both purposes, two courses are open: either the diameter 
of the pipe my be, increased to four inches, or a narrow 
cylinder may be sunk inside the existing cylinder and carried 
down to the good water. 

If a new well is to be sunk, the most important matter is to 
see that the cyliader is sunk at least ten feet below the bottom of 
the /el/, and so fu into a different stratum that the ded? water 
cannot reach the well. 

Landholders wha desire to improve the water-supply of 
villages in the tari or similar tracts are advised to have a trial 
boring made in every case, and in any case of difficulty ta cansult 
the supervisor employed by the department, who will give full 
instructions for the treatment of the well, Application for advice 
shonld be made in the first instance to the Assistant Director, 
Department of Land Records and Agriculture, Cawnpore, 


SCIENTIFIC PAPERS. 


SOME INDISN FOREST FENGL. 


by Be J. BUTLER, MB FL oS 


CRYPTOGAMIC BOTANIST £Q 7H GOVERNMENT OF [NEAL 
Pacer WW. 
THE BAREERRY RUSTS 
The classical evample and the first known cf the power of 
changing hosts ohetercecism) in the rust fuagi is that of the 
black rust of cereds, Puceinia graminis. About go years ago 
a Danish schoolua-ter named Scholer discovered that the dust in 


the cluster cups ¢ [cidia) of the common barberry was able 


to induce Pnecinia graminis when shaken on rye From that 
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small beginning the study of the cereal rusts, those most destruc. 
tive of all know: fungus diseases, has been built up. OF late 
yeaes the opinion has grown with many observers that the stage 
of the disease passed on the barberry may be dispensed with, and 
that the uredo ail teleuto stages may appear year after year on 


com without any intervening aeidial stage. 


Tn India itis certain that this is the case. The last few 


years’ observations have shown that Puccinia graminis is one of 
the commonest rusts in the central areas of India. The barberry, 
on the other hand, is confined to the higher mountains— the 
Himalaya and cone or two other high ranges or peaks. Last 
year (1904) Puccinia graminis was found in every) wheat field in 
places over 600 miles from the nearest barberry, a distance through 
which it is absurl to sippose that aeidiospores could be. carricel 
by the wind inary quentity. Tt is almost equally certain that 
no other plant occurs in these areas which replaces the barberry 
asa host of the ¢ 


iim. The statement often repeated that 


the cercal rusts are largely caused by the leaf fungi of the [lima- 


fayan forests is tl crefore devoid of foundation, 

Hven the sttely of the barberry cEcidia themselves shows how 
little they can be calied into question in this connection, Por the 
true scidium Borberidis of the cereal black rust is a species 
whose range in the Himalaya is restricted. So far as) present 


investigations tel it dees net appear east of Simla. Around 


Simia it undeultedly occurs on Berberis Lvcium, and probably 


ron B. ¢ 


has been doubtfu ly reterr 


Bo aristata 1, Cand a species which 
Tote Bo umbellata Walt. ft probably 


also oceurs on Bo vulearis to the west of Simla, where alone this 


« 


species is found. 

Theedd thing about this is that it is precisely at the only 
part of the Himalayan range where sEcidium  Berberidis is 
known toe occur that black rust is extremely rare on cereals. In 


many years’ search Barclay only onec found it on wheat near 


Simla. Htis, however, common on a wild grass, and with sporidia 
from this Barelay succeeded in producing the Atcidium on B, 


Lycium. The ¢ aly conclusion to be drawn is that the form found 
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on the wild grass is a specialised form, which neither in its uredo 
nor in its acidial stage can pass to the cereals. Hence even where 


Fi. F-RDIUM MONTANUM OM RERRERIS TYCIUM, @ 1D FORMED SHOOT 
TURNED VERTICALLY UPW RDS (XAT. SIGE) S @ A LEAP BEARING 
BEIT (MAG. 4 TIMES 1 
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the Afcidium is fornd its influence on the susting of cereals 


slight. A number of similar cases of this specialisation or splitting 
up ef a parasite ints races each confined to one variety of host are 
now known, 

East of Simla AKcidium Berberidis is replaced by a second 
species of much interest. Ihave received it from several Forest 
emieers trem Jaurcar on B. corjaria, B. aristata, and B. Lyciam, 
and it is abundant «round Mussoorie. It is at once distinguished 
from the other by the peculiar deformity of the affected branches, 
A witch’s-broom formation is induced on attacked parts, some- 
times involving as much as half the bush. All the new shoots 
show negative geotropism or a tendency to grow — vertically 
upwards, The scidia are found on small deformed leaves 
surrounding the luds or on specially modified shoots arising 
from the latter. These shoots are soft, blackish and curiously 
twisted in many cases and bear only spincs or small, often 
deformed, leaves, The acidial cups are formed on the under 
surface only of the leaves, but are scattered irregularly on the 
shoats The floral peduncles are sometimes attacked and also 


some nearly norma! shoots, which are, however, blackened over the 


area which bears the parasite. All the deformed parts contain a 


ior of the tissues from the influence, 


perennial mycelium in the inte 
of which no doubt the new growth shows its peculiar characters. 

A second form. confined to the leaves, is also found, and from 
its characters seems te arise from infection anew by spores, and 
not from the perennial mycelium, Fully developed normat leaves 
are attached, the fuigus producing large reddish or Dright scarlet 
patches on the upper surface, and numerous very long tubular 
Keidia below. Litt e deformity restts, atthe most a puckering of 
the leaves. 

Intermediate forms between the two extremes described are 
frequent. Sometimes from a rosette of the stunted deformed 
leaves of the first -ariety a few normal leaves may arise, some of 
which have large patches of the second kind of attack. The 
appearance strongly suggests a secondary infection of normally 
developed leaves cither by the scidiespores themselves or by 
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sporidia from another host bearing the teleutospores. .\ second 
host is, however, unknow 


FIG. 12—-KCIDIUM MOVTANUM ON A NORMAL LEAP OF BERBERIS 


CVCTUA (ENLARGED). 


The first form is found from May until the old weather, and 
perhaps continues during the latter, while the form on normal 
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leaves appearsin Jane and July, Vexperiments have shown that 


neither form can infect cereals. 

The influence of the parasite on the host may be summarised 
as follows: Dwarf shoots are produced at the nodes ofa branch 
either asa result of infection from a perennial mycelium below ar 


These are 


from new infection of the undeveloped bud by spar 
formed during a considerable part of the year, Small deformed 
leaves arise on them, the internodes being much shortened, while 
the axis is thickened, As aresult a cylindrical formation abort 


halfan inch in leneth, densely crowded with scales and minute 


fungus-bearing leaves, is produced. The feaves then fall, leaving 
the persistent seales while new buds may be formed in the 
axils of the fallen leaves, At the same time the peculiar 
succulent Licidia-l caring shoots referred to above arise cither 
in prolongation ol the main axis of the chwarf shoot or from 
adateral bud. Sometimes the whole of this, which may be 6 or & 
inches in leneth, is U spore-beating organ, sometimes a part only ; 
it is not uncommon also to find that the lower part alone 
bears the fungus vhile the upper has grown on into a harder 


thorny shoot approcehing the character ofa normal one. Leaves 


may be formed on this prolongation, but thes are usually small, 
while the part which hears Jvcidia is as a rule devoid oftfeaves or, 
if provided with any, they are deformed sIeicdia-bearing ones. The 
portion of the shoot on which the fungus is found fruetifying is 
always more or less blackened and rounded, usually hy pertrophicel, 
while the normal shoots are covered with a greyish bark and are 
wmally developed leaves can also be attacked and 


angular. 
produce large -Ecidial patches unattended by deformity,  Serne- 
times bushes are found with only this leaf form unaccompanice 


by any: witeh’s-broor is. 


the 


In a section ef one of the modificd shoots bearing 


A‘cidia the perennial mycelinin may be very easily detected, All 
the tissues are affectc 1, with the possible exception of the cambium., 
The hyphae run in the walls and intercellular spaces. Their 
contents frequently show yellow oil-drops. Hfaustoria for food 


aquirement are simple or branched fnger-lhe processes, which 
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appear to be sometimes covered with a protrusion of the cell-wall 
such as is found in the haustoria of the Erysiphea.  Pypertrophy 
is slight and is chiefly found in the dwarf shoots which arise from 
infected buds and prow a: short thick axes crowded with minute 
leaves. 

Three fungi are krown on species of barberry in) other 


countries resembling this, One, /Ecidium Magellanicum Berk, 


was found on B. i 


cifolia in Terra del Fuego. [ts écidia are 
found often on the petioles. Another, Alcidium  graveolens 
Shuttlew,, is connected with a Puccinia: on Arrhenatherum 
in Europe and produces a complex and constantly increasing 
deformity while the Aicidia are sometimes found on the upper 
surfaces of the leaves, ‘She third is Aicidium Jacobsthalii Henrici 
Magnus, which appears (> have nu spermagenia and to produce 
considerable thickening «f the branches. Tits wcidial cups are also 
short. The Himalayan -pecies cannot be identified with any of 
these, and I have called it -‘Ketlium montanum. Its diagnosis is 
as follows :—- 

/Keidinm montanum Butl oo sp. Macalic absent or brilliant 
crimson with a black centre on the upper surface of the Teal anc 
pale red below» sperm igonia scattered on deformed shoots anc 
leaves, or crowded in the black centre of the maculic. chiefly 
epiphyllous but also hypophyllous ina group in the centre of 
the :eeidia, black, surken, flask-shaped, broader than deep, 


65 micro-millimeters decp below the epidermis, 120 m. min. broad, 
paraphyses 3m. mm. broard, projecting in a stiff bundle from the 
mouth to 50 —75 m. mm. above the surface ; spermatia minute, set 
free with mucus ; zecidia numerous and crowded on the whole of the 
under surface of the leaves or on patches 4g to 44 in. in diameter ; 
pseudoperidium clongated to 4 mm. on the underformed leaves, 
rarely more than 2 min. on the Witeh’s brooms, orange below: 
whitish above ; mcidiosy ores orange, irregularly globose, ovoid or 
angular, 17-35 * 17-2y (average 19 * 23) mM. mm, in diameter, 
epispore finely wrinkled. 

On Berberis Lycium Royle, B. coriaria Royle, and B, aristata 
D.C. in the NAW, Hinalaya, 
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PUCCENIA DROOGENSIS N. SP. 

In the Niligri Flills Berberis aristata was much rusted in 1904, 
The rust, however, differed from those described above, for, while 
the uredo and teleuto forms were abundant on the leaves, | could 
not find any .Eeidia. Even if Ecidium Berberidis should oecur on 
these hills it cin be of but little economic importance, for wheat 
cultivation is pot common in South India. 


FIG, £3. -PUCCINIA DROOGENSIS ON RERRERIS ARISTATA. 
@UREDO STAGE; 4 TELEUTO STAGE, 


sscribed, and [ 
have named it Puecinia droogensis. Its diagnosis is as follows — 
Puc 


small, Jong cow red with the epidermis, yellow, in irregular maculae 


The species does not agree with any already de 


lia croogensis no sp. Uredosori amphigenaus, sparse, 


pale with a red centre on the upper surf of the leaves; 


uredospores tor s-elliptical or clubshaped, yellow, 15-21 x 27-42 
momin. in diam ster, epispore np to 3m. mm. thick with regular 
scattered spines; teleutosori on purple macuke, amphigenous, 
pulvinate, conflent, irregular, Vy to tm. mm. in diameter ; teleuto- 


spores elliptical, both ends rounded, constricted at) the septum, 
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brown, 30-45 % t8-24 m. mm in diameter, epispore very thick and 
marked with tubereles arranged in series, 

On Berberis aristata 1. (Clin the Droog, Nilgiri Hills, altitude 
6.000 ft, October 1yo4. 


GAMBLFOLS €CORNUTA MASSER 
Berberis or Mahonia nepalensis bears a remarkable rust. in 
the Mussoorie and Jaunsar Tlimalayas. This is the species from 
which Mr. Massce of Kew derived the new genus Gambleola, 


named in honour of its discoverer, Mr. J. S. Gamble, FL oR. OS. of 


the Indian forest Service. The species is known as Ganthleala 


PIG, Tg. OUAMRBLEGLA CORNUTA ON BEREERIS NEPALENSTSs 
cormuta. TE appears in the form of long black wavy hairs: grouped 


in clusters on the under surfice of the leaves and) sometimes also 


on the twigs. ach hair consists of many ecbains ef two-celled 


telcutospores adhering closely te one another in the chain and 
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Forét de Retz (Beech), France, visited by the Cooper’s Hilt Forest Students. 
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also to adjoining chains. No other spore form is known, and it 
would be a matter of extreme interest to follow out its develop- 
ment and ascerrain its life-history, This must he left to those 
fortunate cnough to live near the haunts of Berberis nepalensis 


but there are fev pursuits of more absorbing interest than to 


trace in such fun fi as this the varied changes of form, associated 
as thes so often ore with an alternation of hosts. 


ORIGINAT. ARTICLES. 


THE FORESTRY BRANCH AT COOPERS HILT 


BY W.OR. FISHER, 


Coopers Tillis an ideal place for a Forest School. With 100 
sofland, about 25 of which are woods, with splendid play ing- 


grounds, easy access to the river Thames, a good rifle-range and 
gymnasium, and excellent buildings for class-rooms, laboratories 
and the accommodation of students, a finer institution for the 
mental and physica’ training of young men could not have been 
established. Sitnat-d high up above the Thames valley and its 
fous. on the plateau of the Bagshot sands, in the immediate vicinity 


of Windsor Park, with 4000 acres of bracken and heather contain- 


ine tips of mins ifeent forest trees, and with a real bit of old 


English native woo land in the birch and oak of Englefield Green, 
the students iy thet first tour soon learned to distinguish between 
the different: speces of trees and shrubs. The woods of 


Windsor Porest, t,009 acres its extent, with extensive crops of 


Seots Pine in all stazes of existence, and with 1,200 acres of oak 


wood about cighty ive years old, from which a working-section 


of oak forest might easily be formed, afford an excellent training 
ground for the more advanced stadent. There are about 50,000 
acres of beech-woo tT managed under the selection system, with 
natural regeneration in the Chiltern Hills, within a day's drive, 
while an excellent crown coppice-with-standards, at Orshott, is 
within tg miles of ~he College and contains an area of over 800 


acres, 
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From 18go ta 1goo the College leased about 800 acres of pine 
wood and heather waste from the crown near Carsar’s Camp, where 
the students learned to plant and to thin the woods, and protect 
them from the dangerous heath fires. Here, also, they formerly 
prepared forest working plans, which work is now done in Germany: 
Sinee 1goo, after all the wuste land in’ Cassar’s Camp. 400 acres, 
had been planted and its management resumed by the Crown, 
Mr. F. Simmonds, the Deputy Surveyor of the Forest, has kindly 
given the students every vossible facility for working, as before, 
in different parts of the forest. The Thames river-veds afforded 
another practice ground, and so did the excellent nursery at 
the College started by Di Schlich in 1885. ffere the students 
sowed and planted and studied nursery-inanagement, the nursery: 


zateold pine plants annually curing 


supplying 60,000 four- 
our tenure of | Ciesar’s Camp, which were planted out there; 
while since 1900 the plants, always exceptionally good ones, 
have been sok! and planted in) various woodlands all over 
England * 

In 8o1 Dr. Schlich planted in the College grounds, on a 
sloping sandy loam, with « northerly aspect, same model plantations, 
which are now 14 years old: being the only ones of the kind in 
Britain, they have been visited by numerous foresters. Pure 
Silver-ar, spruce, Douglas fir, Scots and Weymouth pine, and Jarch, 
also pure beech, hornbeam, alder, birch and oak, and) mixtures 
respectively of larch, oak ind Scots pine in the beech and Silver-fir, 
constitute the chief crops There are also instructive mixtures of 
ash and oak, the oak being all) killed out, and oof ash and 
alder in’ which the alder is rapidly killing the ash. These 
show the effects of fast. zrowing species on slower-growing hight 
demanders 

The crops are cach one quarter of an acre in extent, or some- 
what less, but they are arge enough to show the effects of light 
and shade and close and open growth on young trees, and atford 


* Some hundreds bought by myself when on leave in 1897 aud planted near 
Crowborough in North Susse: have made the most wonderfully rapid growth, 


—How. Ep. 


WH ssedoon ‘abaqjoy -F *] UW 
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excellent examples of the comparative rapidity of growth of 
species during youth, [In the larch and beech woods, the larch 


poles, now £7 vears from seed, are 49 fect high and over two feet in 


girth at the base, while the wirth of the pure larch averages nine 
inches less, although the poles are still go fect high. These pure 
larch crops have now been under-p'anted wit! silver-fir and beech. 


The immunity of the larch from disease is complete in these planta- 


tions, although there are crops of larch ruined by the larch fungus 
(Dasyscypha) within two miles. 

The long tfternoon autumn and spring rambles in the various 
woodlands [have here described, where the students have done 
their full share of practical forest work, have afforded the best 
possible mean: for sylvicultural instruction; while during summer, 
whole days have been spent in the more distant woods. [tis sad 
to think that we cannot transfer our nursery and the model 
crops of trees to Oxford, with our Museum and Library); but 
there we hope, through the liberality of St. John’s College, to start 
similar plots in the Bagley wood of 650 acres. 

Dr. Seblich, then Inspector-General of Forests in India, started 
the Forest training at Coopers Till in October T9053. He was 
at first the only Professor of Forestry, while Mr. Hy. Marshall 


Ward was Professor of Botany. The students were admitted to 


the College afier passing a competitive examination itt the follow- 
ing subjects: - 
1. Handwriting, Orthography, and English Compo- 


sition, 


te 


Elenentary Matheiiaties. 

3. Me-hanics, Physics, Botany, Mineralogy, and 

(reology. 

4. Inorganic Chemistry. 

3. Ge metrical and Freehand Drawing. 

6. French or German. 

It will be woticed that the subjects were essentially scientific, 

and, as long as this system of examination prevailed, the Forest 
students coustantly obtained prizes at the College for Science, 


prizes which were also open to the Engineering students. 
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The Forest students remained at the College for two ye 


under the same general regulations as those applicable to Mugin- 
neers, and their work in) Physics, Geology, Inorganic Chemistry, 
Surveying and Geom: trical Drawing and, to some extent, in Mathe- 
matics, was the same as that done by the latter, A special 
course of Forest Enpineering was given to our students, At the 
end of the second year, the students spent about three months in 
studying in detail certain forest districts in Great Britain and 
Germany, this being ‘n addition to occasional excursions to wood~ 


lands made during ‘heir stay 


at Coopers Phil Mir A. Shipley, 
Fellow of Christ College, Cambridge, was, in 1887, appointed 
Lecturer in Entomology to the Forest Branch. 

fn i888 Sir Dietrich Brandis, Ko CLL KE. FR. 
appointed Director of the Practical Study of Forestry, and con- 


S., was 


ducted the tour in Germany, Professor A. TE. Church, F. Re S., 
was also appointed [Instructor in the Chemistry of Soils and 
Vegetation, and gave a special course of lectures to the Forest 
students. 

The first bateh of Assistant Conservators of Forests, Mess 


Rogers, Hart, Hill, and E.G. Oliver, who had been trained at 
Coopers Hill, went out to Tnelia in 1887. 

Mr. W. F. EL. Blandford succeeded Mr. Shipley as Lecturer in 
Entomology in 188). In 1890 Mr. WR. fisher, Conservator of 
Forests in Lndia, was appointed Assistant Professor of Forestry, and 
in 1891 the first-year students at the end of their first year’s course 
went fora fortnight’s tonr in the French broad-leaved forests in 
Normandy, this tou having been centinued ever since: in lace, 
however, the forests at Compidyne, Villers Cottoréts, and Valen- 
ciennes were substiliuted for the Normandy forests, and the Forest 
at Le Quesnay added in 1905. Detailed work in) marking trees 
for felling and thinning, under the compartment system, with 
natural regeneration, was then done by the students, while they 
also visited two pine woods under coppice-with-standards 

In 1890 the course of study was raised from 24 to 34 months, 
divided into nine terms. During the first eight terms the students 


studied at the College and the remaining term was spent in 
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Germany. It was then also laid down that, with the special 
permission of the President, students not nominated by the 
Secretary of ‘State for India for the Indian Forest Service might 
be received a. Coopers Uill, either to follow the whole Forestry 
course or to participate in’ the instruction given in certain 
subjects only, The only students who have benefited by this 
provision are five from Cape Colony, one from Mauritius, four from 
Native Indian States, one from Ceylon, one from Siam, and two 
from the Malay States. This regulation provided for both 
resident and non-resident stuclents, but its provisions were not 
generally known, so that very few presented themselves for the 
course, and in two cases its benefits were disallowed by the 
President, so that we have only hac two non-resident Forest 
students. 

Mr. B. H. Raden-Powell, C.LE,, late of the Indian Civil Service, 
was appointed Lecturer in Forest Law in 1891, the subject of his 
lectures formins his well-known “ Manual of Indian Forest Law.” 
In June 1891 a change was made in the entrance examination 
for Forest candidates, which was in future to follow the lines of 
the examination for Woolwich. 

The reasons for this change were to discourage cramming a 
number of subjects and to enable the Public Schools to send 
candidates direct for the Public Service, but, as many of the 
students took up no science except [lementary Mathematics, 
classical men vith no knowledge of science frequently passed 
into Coopers Hill, One of these gentlemen, who sank from first 
to jast in the li-t, left the College at the end of his first’ term, and 
subsequently competed successfully for the Indian Civil Service. 
Coopers Hil training required men with a decided bent for science, 
and when the Indian Police Service was recruited by the same 
examination, as well as Woolwich, our students were frequently 
beaten by men who were attracted to the other Services. 

In 1895 Mr. Baden-Powell resigned his appointment at the 
College, instruction in Forest Law being given by Mr. Fisher. 
In 1896 Dr. Marshall Ward became Professor of Botany at 
Cambridge. 
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In 1897 Mr. C. A. Barber was appointed Professor of Botany, 
and also succeedecdt Mr. Bl indford as [Instructor in Entomology. 

In 1895 Sir Dietrich Brandis resigned the post of Director 
of the Practical Study «f Forestry ou the Continent, and Dr. 


Schlich undertook this werk, in addition to his other duties. At 
the same time, the course of study at Coopers Hill was modified, 
the students were to remai1 for seven terms at the College, and to 
study for five or six months in Germany, being sent generally in pairs 
to selected forest divisions n Prussia, to work under the local Forest 
Officers, They finished tl-eir work on the Continent with a general 
tour of six weeks under Tir. Schlich, daring which certain interest- 
ing forests in South Germ iny and in Switzerland were visited, 

In 1898 Mr. Barber went to India in charge of the Botanical 
Department of Madras, ard was succeeded by Mr 2. Groom, who 
has since tanght both Forest Botany and Entomology. Colonel 
G. F. Pearson, late Inspe: tor-General of Forests in India, and for 
some years Director of the Studies of English Forest students at 
Nancy, was appointed one of the Board of Visitors of the College 
on the retirement of Sir Dietrich Brandis, who had held that post 
since the commencement of the Forestry Branch at Coopers Hill 
Dr. Matthews also succeeded Mr. Church as Instructor in Orga 
Chemistry. Dr. Schlich was made a Fellow of the Royal Society 


unc 


in the same year, 

In 1900 the entrance examination for admission to Coopers 
Hill of candidates for the Indian Forest Service was modified by 
dividing the subjects into two classes— 

1-—Elementary *Jathematics, English Composition, Ger- 
man, and Botany. These were made obligatory. 
H.—The optional subjects were the Higher Mathematics, 
Latin, French, Greek, Unglish History, Chemistry, and ITeat, 
Physics, Physiography, and Geology. 

Owing to this change candidates had to show a knowledge 
of Botany, but the important subjects of Chemistry and Physics 
were still left optional. The course at the College was also reduced 
to two years, and nine months assigned to practical Continental 


training in Forestry. 
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Chemistry ind [eat were then added to the list of obligatory 


subjects for all Forest candidates for admission to the College, 
so that a certain knowledge of science was again ensured. 


Since 1887 the following number of students have passed 


through the C lege up te the date af the closure of the Forest 
Branch, August 2nd, 1905:— 
1:4 have been appointed Assistant Conservators 
of Forests in India ; 
9 others have obtained diplomas in lorestry ; 
9 students are now doing practical work in 
Germany, and will probably get diplo- 
mas next July. 


Total... 172 


Of these, twenty have obtained Fellowships at Coopers Hill; of 
the nine who dil not go to India two were declared medically unfit, 
three have received Forestry appointments in Native States in India, 
three in Cape ( olony, one in Ceylon, and one in Siam Besides 
these students, one from an Indian Native State and one from 
Cape Colony failed to obtain diplomas, and two others, non- 
resident, who attended only a part of the course, have 
obtained appoirtinents in Cape Colony and Mauritius. 

Of the nine students now in Germany, one is intended for 
service in the Soudan, and the others will, if qualified, go to India, 
It is probable tiat one of them, Mr. Mercer Adams, will bea Fellow 
of Coopers Hill the last Forester to attain this honour, Four- 
teen students hive also completed their first year at Coopers Hill 
and will go to ¢ )xford, where they have been admitted to various 
Colleges, and t|- Germany for the remainder of their course ; two 
of these are intended for service in the Malay States. 

We have to regret the death, on duty, of six of the Coopers 
Hill Forest mea who went to India, and their names are recorded 
in memorial tablets in the College Chapel. One of these, Mr. 
Abbey, was a Fellow of Coopers Hill. Mr. Grenfell has retired from 
the Indian Service, and is now employed in the Transvaal Forest 
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Service, while Mr. Han-on, who has also retired, is Instructor in 
Forestry at a school for voodmen in the Forest of Dean. 

Much work besides that involved in the instruction of the 
students has been done by the Forestry Professors at Coopers Hill 

Coopers Hill as a Forest School is no more, but the men 
trained at the old College have already begun to make their mark, 
while somewhat of the uid esprrt de corps of the United College 
of Engineers, Telegraphists and Foresters will remain at Oxford. 
Let us hope that the Indian scientific services will continue to 
remember the old bond of union between them and will further 
good government in India by working in concert. It is also 
essential for the sucecss of the Oxford College of Forestry that 
distinguished men, wh» have every prospect of rising to the 
highest posts in the [Indian Forest Service, should be ready, as was 
De. Schlich, to resign a brilliant Indian position, in order to 
continue the work he is now starting at Oxford. None but the 
best of Indian Foresters should be entrusted with such a work. 


NOTE ON THE DAMAGE DONE BY THE DROUGHT OF 
1899-1900 IN THE PANCH MAHAT. DIVISION. 


BY &. S, PEARSON, LFS. 


In the July 1903 7 Yan Forester a Note was given on this 
subject in which the dumage was described and the measures 
proposed to be taken to minimise the evil were stated, 

It was mentioned that, owing to the large number of dead 
and dying teak and other species standing in the forest, the 
permanent working plan- had to be suspended for four years, 
ending 1905. 

As laid down in the temporary working plan drawn up in 
1901, for extracting these damaged trees, one-fourth of the whole 
forest was marked and felled each year. The teak were numbered 
and felled for sale, and fiom these enumerations can be judged 
the enormous dainage wrought by the drought of 1899-1900. 

The area worked over was 152,949 acres and the number 
of teak cut out was 2,78',700 over 9” girth and 1,415,500 under 
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9" girth, or a total of 4,198,209 trees. These figures speak for 
themselves in showing the amount of damage. 

It is interesting to note the effect of the drought on the 
trees. The trees affected, soon after the failure of the monsoon, 
showed signs of becoming stag-headed, The damage then 
worked slowly doyn the stem and, finally, the whole portion of the 
tree above ground was completely dry. This took from two to three 
years; after that the roots showed si 


ns of drying, and, finally, the 
whole tree system was completely dead. The fellings of the first two 
years produced excellent coppice, and the act of felling the dying 
trees, and so allowing vigorous coppice shoots to come up, caused 
new roots to form, thus fora time saving the root system, The 
fellings of the third year produced fair coppice, but not so good as 
that of the first two years’ fellings. This was partly due to the stools 
having reached a more advanced stage in drying, and also to the very 
short rainfall in that year, The results of last season's fellings have 
not yet been carclully examined, but, provided some vitality is still 
left in the stools, the heavy rains of this monsoon. should anyhow 
give a fair chance of a certain amount of good coppice being 
produced, 

The result of these fellings has naturally much opened the 
forests, with the resnit that natural regeneration in fire-protected 
areas has been above normal, especially of such species as khair 
(Acacia catechu) and dhaura (Anogeissus latifolia), and teak to a 
less degree. 

The followin:: is a list of trees, giving their respective power 
to withstand drought as observed in this Division :— 

I—Species not found damaged by drought. — 


Kosam ..» Schleichera trijuga. 
Sissam . Dalbergia latifolia. 
Aniar .. Acacia tencophiieva. 
Karanj . Pongamia glabra. 
Palas .. Butea frondosa, 
Tamarind ... Tamarindus indica. 
Phasi . Dalbergia paniculata. 


Bherda .. Terminalia belerica. 
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Rohin .. Soymida febrifuga. 

Banyan .. Ficus bengalensis. 

Pipal .. Ficus religiosa. ' 

Nirtnali Stychnos potatorum. 

Bor... v Zizyphus jujuba. 

AL ods .. Morinda exserta. 

Simal » Bombax malabaricum. 
I1.—Trees slightly affected by drought.— 

Very — slightly fara Noa ‘ Mangifera indica, 

damaged. [Moka «. Schrebera swietenioides, 
Mchin .  Odina wodier. 
Kandol . Sterculia urens. 
Gu-sal -.. Boswellia serrata. 
Ka‘am .. Stephegyne parvifolia. 
Haldarwa .. Adina cordifolia. 
raneri «. Cochlospermum — gossyp- 
jum, 

In some places jae ur .. Acacia catechu, 
somewhat heavily | Bia ..  Pterocarpus marsupium 
damaged. lre ybru .» Diospyros melanoxyton. 

1].—Species badly affected by drought— 
Teak . Tectona grandis. 

Very heavily | Nakada .» Garuga pinnata, 
damaged, [ea bh .. Saceopetalum tementesum, 

(Mo yra v Bassia latifolia, 
( Wil... ..  digle marmelos. 
Heavily | Dh vara ... Anogeissus fatifolia, 


damaged. ae .. Terminalia tomentosa. 
Acla .. Phyllanthus emblica. 


UTHGD] TEAK PLANTATION OF 1903-04. 
HY OD Je RV ERS 
FORFSE KANUER, MYSORE STATE. 


‘THE 3 


Te might not be set of place, as an introduction, to give a 
general description of the Jaguar Valley and the Baba Buden Moun- 
tains which “ completel: enviren it,” and which, according to Rice, 


1905] Gh MUTHOPL TEAK PLANTATION OF 1903-04 689 


contain one of the highest peaks, Malainagiri, 6,317 feet above 
sea-level, “between the Himalaya and Nilagiri.” Rice thns 
describes the aba Buden Mountains—“ the loftiest range on the 
Mysore tablelind. The form of the chain is that of a horseshoe 
with the opening to the north-west. The nerthern arm 
commencing vith the I[cbbe Hill stretches eastwards without 
interruption for about 15 miles, whence, bending southwards, it 
presents to the east an unbroken wall of more than 20 miles. The 
southern arm is formed by the Baswan Gudda and Woddin Gudda 
ranges. The character of the chain is that of a stupendous ridge 
6,000 feet above the level of the sea, and in some parts only a few 
yards wide at the summit, rising at intervals into loftier peaks, 
The summit of the hills consists of steep grassy slopes, well wooded 
in the ravines, through which flow perennial springs. The sides 
are densely ch thed with forests, among which are numerous coffee 
plantations, a- well as in the Jagure Valley, which is one stretch of 
forest as far as the eye can reach,” The Jagur Valley lies beyond 
the right bank of the Bhadra river, Continuing, the same 
authority says of the Baba Budens-—“ projecting as it were like 


some Titanic bastion, they guard the approaches to the Malnaad 
or Highland region formed by the congerics of hills and mountains 
which intervere between the range and the ghauts on the west,” 
and of the Jag ir Valley be further adds—* throughout the Jagur 
Valley is a continuous stretch of valuable forest, densely: clothing 
the hillsides au] giving shelter to much coffee cultivation. Sholas 
and hanging woods occupy every ravine and hollow of the Baba 


Budens. In tiese vast solitucles the habitations of man are few 


and far betwecn. A single homestead, hidden amid the lnxuriance 
of tropical vegetation, is often the only sign ofhis presence for many 
miles around. “These vast wilds and solitudes, with scareely a 
human habita‘ion, were, until a few years ago, well stocked with 
every variety a” game, from the elephant and bison downwards, 
The advance of the coffee planter has now forced back the savage 
At the time Rice 
wrote (nearly jo years ago) he says—* Roads there are none. No 


denizens to rernoter and more secluded spots, 


wheeled convevance disturbed the peace of the well-nigh trackless 


G90 INDIAN FORESTER [DFCEMRER 


woods save where a space, annually cleared for the occasion, 
allowed the car of sare popular ged to be ‘drawn a couple of 
hundred yards and back from his shrine in the depths of the forest. 
Allthe valuable produce: of the country was, and to a preal extent 
still is, transported on the backs of cattle, the railying sounds from 
the belled leaders of the drove resounding far and wide.” But, 
thanks to the Public Werks Department, a local fund road has been 
since opened from Chikinugalur, the headquarters of the District 
Forest Officer, to Hebbe, the headquarters of the Jagur Valley Range 
Office, a distance of 32 niles. At Hebbe the Forest Department has 
constructed a palatial wooden structure for the accommodation of 
the Ranger and a remarkably pretty gothic mortar building for 
the accommodation of Inspecting Officers. Both buildings are 
situated close to and on the right bank of the Bhadra river. 

Tt might interest your readers to know, on the authority 
of Rice, that the Baba Puden Mountain is the cradie of the coffee 
cultivation of Southern (ndia, © The Range is called in the Hindu 
Pooranas Chandra Drona, but derives its present name from a 
Mahomedan saint who took up his residence on one of the southern 
slopes, and is stated 19 have reared coffee from seeds he had 
obtained at Mocha. .\ cave containing what the Mahomedans 
assert to be the tomb of Baba Buden, but the Hindus to be 
the throne of Dattraya, is a venerated place of pilgrimage for 
adherents of both creed :.” 

The Jagur Valley is considered to be the best wooded part of 
the Mysore Province. The growth is of a very mixed character, 
consisting of the following species: Teak, Matti (7erutnalte 
tomentosa), Hoonal (7. paniculata), Nandi (Lagerstrémita microcarpa), 
Bete (Dalbergia datifeliv), Woune (Pterecarpus Marsupium), Cedrela 
Toona and C. serratz, Jamun (fugenia jambolana), Dindiga 
(Anogeissus latifolia), Kikee (Cassia fistula), Jambe (Vrlia dolabrt- 
formis), Sagode (Schlerhera trtjuga), Valasu (Artecarpus integrt- 
folia), Jalavie (Shorea lacerfera), Sampege (Michelia champaca), 
Thadsal (Grewia Uliwrolia), Rende (Hibiscus esculentis), Kanagal 
(Dillenta indica ), Bage (Albissia lebbek), Bilwara (A. ederatissima), 
Ranni (Acacia ferrnginea), Uonge (Pergamia glabra), Genasu 
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(Stereospermury suaveolens), the wild mango, Thupra (Diosprres 
melanoxylon), jagalagauti (2. woutana), Vani (Terminalia belericary; 
Burga (Bomba malabaricum), and other species too numerous to 
mention, The large bamboo (Dendraculamus strictus) and the 
small kind (fawdusa arundinacea) are to be seen everywhere, 
and their feathery culms lend a pleasing feature to the landscape 
and help to break the monotony of the broad-leaved species. The 
sandal, ¢e tree of the Mysore Forest Department, inasmuch as 
it brings in the most revenue, does not thrive in the dense forest 
of the Jagur Vuley ; but where the growth is rather open and 
shrubby, it abounds. That the sandal dacs not rejoice in dense 
cover, is evider t from the large quantity of dead wood found in 
these forests. This dead wood is collected by the Department 
and sold annudly for thousands of rupees. The quantity of 
such wood collected in this Range during the last official year 
amounted to no less than 230 tons, and the contractor has 
engaged to collect 200 tons more during the current year. 

The teak is not uniformly represented, but occurs only in 
patches; and since it is the most valuable of the timber trees of 


the district, the Department is endeavouring by every means to 


encourage its crowth, 

The soil of the Jagur Valley isa very rich loam and the length 
and the girth of the bales of the trees, particularly Matti 
(ferminatia tomentosa), testify to its depth and extreme hygrosco- 
picity. The vatley comesin for a very fair share of the S.-W. 


monsoon; and during the rainy months (June to. the end of 
September) the ground is very soppy. 

All the State forests of this Range, and they are particularly 
fine, are comprised within the Jagur Valley ; but I shall speak of 
only one of ther-- the Muthodi State Forest, and more particularly 
the south-west corner of it, where teak planting has been carried 


on since the yerr 1903. 
The Mutho-li State forest is nearly an island, having nallas 
on its north, west, south and nearly half of its east side. In 


extent it is nearly sixteen square miles. The Chikmugalur-lfebbe 


road runs more or less along the western boundary of the block, 
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entering if at the 6th furlong in the 24st mile and leaving it at the 
7th furlong of the 27th mile. Constituting as it does a fraction of the 
Jagur Valley, the forest growth in the block is ofa very varied kind, 
consisting largely of M tti (Zermineadia tomentosa), Vani 7. belerica), 
Hunal (7. panteulatas, Nandi (Lagerstrémia microcarpa), Sagode 
(Schtetchera trijuga), Kanagal (Viteria éndica), Bate (Dalbergia 
latifolia), Uloune (2ierocarpus Aarsupium), Thadsal (Grewia 
Ulivfolia), Jamun (Lu, enta jambolana), Vattaga (ladtna cordifolia), 
Keechaga (Erythrina stricta), Dindiga (luogetssus latifolia), Kakec 
(Cassia fistula), Bilwaia (llbtesta odoratissima), and several other 
species of trees. The large and small bamboos abound throughout 
the forest. Teak is found only in patches here and there ; and it is 
with the object of inceasing the stock of this valuable species that 
artificial planting has been started. 

The Muthodi teak plantation is, as already stated, situated in 
the south-west corner of the forest, and not far from the confluence of 
the Samavahaini and Tadave nallas, the former of which forms the 
western and the latter the southern boundary of the area. The 
Chickmugalur-Hebbe road divides the area into two nearly equal 
parts. The left halffiis a gentle slope towards the east, while the 
vight half is nearly level. The locality is admirably adapted for 
the purpose for which it was taken up, and for water convenience 
it would be impossible to find a better spot. 

Tt was decided by the Conservator of Forests in Mysore in his 


Inspection Note of the Kadur District that “a commencement be 
made with s0 acres on the right bank of the Somayahaini in 
compartment 1.” The Note lays down that “ the entire area should 
be cleared of all tree growthand bamboos, except promising 
specimens of Teak, [oune (Péerecarpus Afarsupiun) and Rete 
(Dalbergia latifolia), in Vecember or January, and burnt in April, 
after removing all sileable timber? and accordingly work was 
begun in December 1902, when the area prescribed was clear 
felled, except for a few Bete trees, which were left as seed bearers, 
and the débris burnt at the end of March 1903. 

A nursery of onc-quarter of an acre (10 guntas) extent was 
formed on the right bank ofthe Tadave halla. Prier to the breaking 
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up of the soil, a large quantity of brushwood was burnt on the spot 


and after the ground cooled it was dug to a depth of 114 feet and the 


clods well pulverised and mixed with the ash; becs of 2 feet width 


and of convenicut length were then laid out, and to pallas of seed 
sown in them, the seed having first been soaked in liquid cowdung 
for three days. (The seed was obtained from the Lakwalli Forest.) 
With the object of forcing germination, since teak is so tardy in 
the. matter, the nursery beds were covered with a layer of straw 
and copiously watered morning and evening. 

Seediings which attained a height of 3 inches were pricked 
out of the nursery beds and basketted and allowed to remain in 


the nursery tll they attained a height of 6 inches. In this way 
6,500 seedlings were treated, and they were chiefly utilised to 
replace casual'ies during the months of September and October 
1903. The remaining seedlings were allowed to stand in the seed 
beds till they attained a height of 6 inches, when they were 
pricked out an] transplanted into the area in 14 fect cube pits at 
distances of 8 feet apart. This work was conducted during July, 
August and September 1903. ; 

During the rainy season, and until the end of January, it is 
well-nigh impossible to enter the forests of the Jagur Valley, and 
in fact any Malnaad forest, owing to the luxuriant growth of a 
species of Lilivcea which comes up as soon as the rains set in 
and holds the feld till the hot weather lays it low, only to arise, 
Pheenix-like, during the next year. No matterhow many fires may 
pass through the forest during the dry months of the year, 
with the advert of the rains the “Sulai Soppu,” for that is the 


name of the lily, is sure to make its appearance. In forests rigidly 


fire protected the luxuriance the lily affects during the rainy season 
is awesame. It reigns supreme, and defies the natural regeneration 
of the forest trees by preventing the germination of seed, and 
suffocating any young seedlings which may have had the 
hardihood toccme up a few months previously. The plantation 
proved no exception to the rest of the forest, and so the area had 
to be weeded in January 1904, and again in June 1904 and again 
last May. 
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Although it is only three years since the plants were put out @ 
good many of them are now quite 20 feet in height and 6 inches in 
girth ; but the average height is 8 fect and the average girth 3 
jnches. 

During the official year 1904-05 a further extent of 50 acres 
was operated upon; but owing to the season having been an 
abnormally unfavourable one, the planting proved a failure, except 
in an extent of about to acres. However, the area was replanted 
during June and Jaly hast, and a further extent of 50 acres added, 

The appended sta‘ement gives the total expenditure incurred 
on the plantation of 1G03-04:— 
eee 


Description of work aah ae Rate Amonnt 
AU per Rs a p. 
Felling over the jungle and burning 
over the débris my v. | §O acres, Rs. 21-8-0 were.| 1,075 8 0 
Preparing a nursery to gunta in extent 
including watering charges for 3 
days aud) other ingidenta! charges, 
such as erecting a shelter, of 
straw for seed beds, diggi: drain 
around the nursery, trausp: rt of seed ial eke 99 49 
VDrepating bamboo pegs for aligning 
the area - ae see 7 34,000 Daily Jabour. 75 3 0 
Weeding the area prior towigning . | 8} aer Do, Q1t oo 
Aligning and pegging off wy | Not stated, Do, 107 4a 
Digying pits ae . | 34,000 Do, RIS 9 6 
Filing do. + 7 34,000 Do, ity 7 6 
Planting out)... ais a | 34,000 plants, Do, 2212 6 
Baskets fe oa . | 6,500 Rs,§- 2-10 1,009 33 10 a 
Billing baskets with earth and pricking 
out seedlings from nursery: beds and 
basket ting theo as . | 6.500 Daily labour. 19 6 6 
Weeding in lines to asverrain casualties | Not stated Do, 49 4 «9 
Replacing casualties ae « , 8,300 Do. Bu 6 
st weeding, January igo, | ga acres: Rs. 3 acre, 147,00 0 
First praning, April 1go4 ... 2 | 49 do. Daily labour, 2) 3.0 
Second weeding, January 19 +4 « 21 cto, Rs, 3 acre. 63 vo 
econd pruning, June 1905 a. | 490 do, Daily labour, 5.0 0 
Third weeding, May 1905... we | 4g do. Rs, 3 acre, 147 0 0 
Clearing compartment lines i. the ar 
and fire lines around it Daily labour. 4.12 0 
‘Total expenditure es i : 2,105 11 6 


1905] SELITCULTURAL NOTES ON HARDIVICKIA BINATA 695 
SYLVICL LTURAL NOT ON HARDWICKIA BINATA. 
RY OLD RANGER, 


Referring to Mr. E. M. Crothers’ “Sylvicultural Notes on 
Mardwickia binata” which appeared in the July issue of the Java 


forester, | ver ture to send you a note on my observations of the 
Anjan (Hardwickia binata) in the Buldana Forest Division of the 
Berar Cirele, Central Provinces. 

Distribulion-—\lere Anjan first occurs in the extreme north of 
the Division, long the outer lower slopes of the Satpuras, in the 
Ambabarwa Range. 

It again appears in the Ajanta Ghats, where it occurs in the 
western portions of the Ghatbori Reserve, continues throughout the 
Geru-Matergaon Reserve, and extends into the eastern portions of 
the Amdari Keserve ; these three reserves forming a more or less 
continuous chain of forests lying along the Ajanta Ghat Hills, 
which run froin east to west through the centre of the Division, in 
a direction more or tess paralled to the Satpuras and separated 
from them by a huge, flat, gently undulating and highly cultivated 
plain, some 49—50 miles wide and drained through its centre by 
the Purna River, 

In the Ghat forests the extreme eastern and western limits of 
distribution are very well defined, few trees being found beyond a 
certain ridge or ravine in either case, which coincides to a marked 
degree with the mooram soil tracts, an extremely hard and 
dry clayey sol, highly impregnated with iron [ believe. 

To north and south, however, stray specimens of good growth 
often occur [ir out on the cultivated plains, which leads one to 
infer that possibly in ages past the Anjan forest extended right 
across this larye intermediate plain. 

Aspect appears to me to have little to do with distribution, all 
aspects being represented anc equally favoured in the above tracts ; 
a well-drained soil, mooram for preference, appears to be essential, 
and where these conditions exist trees of fine growth may often be 
found growing on the banks of streams, 

Within the Anjan zones, wherever the soil is deep enough and 
contains a fair proportion of black cotton soil, with rather more 


696 INDIAN FORESTER (PECEMBER 


moisture than it is possible to obtain in a pure mooram soil, Anjan 
is found mixed with many other forest species, such as— 

Khair (Acacia cateclhn) 

Lendia (Lagerstrémi parviflora) 

Sadhbra (Terminalia tomentosa) 
us latifolia) 


Salai (Boswellia serr ita) 


Dhaura (Anogeis 


and even teak, but as soon as ever we retin to pure mooram soils 
Anjan appears growing vither pure or has for an associate Salai 
only, presumably merely because no other species appear to be able 
to exist on such soils. 

An enormous percentage of the stock in these Anjan forests is 
composed of old gnarled trees, 7vvariad/y unsound ; young pole 
growth is rare, and occur. in ravines principally, and undoubtedly 
came into existence on the stoppage of indiscriminate hacking by 
Forest regulations. 

Sapling growth is however even still rarer, and, strange as it 
may read, occurs principally in the vicinity of cultivation, and the 
best on temporarily aban loned cultivation. 

This gnarled and unsound state of the older growth is 
undoubtedly due to generations of lopping, whereby fungi, injurious 
insects, fire, ete, ete., were rendered every aid and opportunity of 


During times of scarcity of 


multiplying their injurious effects. 
fodder Anjan leaves are much sought after, and in former days 
afforded practically the only fodder supply for starving cattle ; then, 
again, a useful fibre, yielded from the bark of young growth, a/so 


leads to heavy lopping. 


REPLODUCTION FROM SEED. 

A sporadic seeding «f Anjan probably takes place every year, 
but regular seedlings | believe occur about every third to fifth 
year, when large tracts seed gregariously and generally very 
profusely. 

The seed begins to fall early in May, and although heavy is, 
by means of the long wing with which it is provided, capable of 
being carried some distance by the wind, so that the whole of 
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the ground to leeward of a good seed bearer may be seen strewn 
thickly with sevd. 

With the first showers of the monsoon germination appears to 
take place, and the tap root, although the seed is lying on the 
surface fully exposed, manages to force its way into the hardest 
soils and immediately starts on its career strazeht downwards. 

A week or so later the whole of the ground will be seen 
covered thickly with seedlings, so thickly that it is impossible to 
avoid trampling on hundreds on walking over the area. 

My observations of the germination of Anjan secd have 
convinced me that very little muisture indeed is required to start 
germination, and so sensitive are the vey young scedlings to 
excessive moisture that, if seed be sown ina pot containing leaf 
mould or rich soil, and this be allowed to get a little too damp, the 
thick fleshy cotyledons of the young se 


edlings are immediately 
attacked by ret, which extends downwards to the roots, and a 


whole pot of young seedlings may thus be destroyed in a single 
night. 

The foregoing leads me to believe that the seed of the Anjan, 
owing to its great sensitiveness to moisture, is incapable of lying 
quiescent in the soil, unless that soil be absolutely dry, a condition 
which is hardly likely to continue for a twelve month in the 
driest of region: , outside a desert. 

Therefore, unless the seed of the year had fallen just before 
Mr, Crothers inade his fellings in February and March, I feel 
convinced that the supposed seedlings noticed by him after those 
fellings must rely have existed before they were made and before 
the 


ns, that i-, that they could not have been the result of the 
previous year’s sced which had lain quiescent through one monsoon 
and germinated during the next one. With Anjan I find it often 
happens that in the case of seedlings or very young plants all growth 
above ground lies duwn or gets eaten off in the dry weather, but 
shoots up again on the burst of the monsoon, and these young 2—3- 
year-old plants are very often apt to be mistaken for seedlings of 
the year, until closer examination shows a thickened root stock 


and the scar or scars of the previous year’s shoot or shoots. 
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Root system —Yrom the very first signs of germination the 
development of a very strong tap root becomes a noticeable 
feature, This tap root drills on straight downwards and apparently 
grows §—6 times as fast as the young shoot above ground. I 
have found young :cedlings, of 6—g months’ growth and only 
3’—4" high, the porsessors of tap roots 22"—28" long (actual 
measurements), the dmost complete absence of side roots being 
very noticeable. 

This enormous development of the tap root is maintained 
throughout the lif of the tree, as may be seen by observing the 
root systems of Anjan growing on the edges of high banks or cliffs 
adjoining streams ; in such places, where washaways have occurred, 


enormous exposed tap roots may frequently be measured. 


COPPICE AND POLLARD GROWTH, 

In Berar Anjan does not coppice successfully ; the stools 
frequently produce numerous coppice shoots, but these never 
advance beyond a slender drooping stage, and gradually all die 
back. 

It pollards very freely and most of the older growth is composed 
of pollards, 

Timber ~Anjin timber is not prized in this province. It is 
an extremely heavy and hard wood but is only considered fit for 


supports, since its transverse strength is weak and it cannot there- 
fore be used as cross beams, 


The dark maroon heart wood is rarely ifever touched by 


white sap wood soon gets riddled by weevils. 


EXTRACTS FROM GFFICIAL PAPERS. 


THE PACK VALUE PERMIT SYSTEM IN MADRAS. 

Forest work in India is of such a varied natare owing to the 
great differences in climate, configuration and modes of life and 
methods of thought of the people who inhabit the great continent 
that the rules faid down for the working of the forests of one pro- 
vince are after probably entirely antagonistic to the ideas ancl 
usages of the inhabitants of another, and therefore nnworkable. 

Some papers * of considerable interest have heen recently issued 
by the Madras Government on the method of working the permit 
system in that Presidency, together with suggested alterations to be 
brought into fore: inthe future. Whilst, we understand, these altera- 
tions are suitable to Madras, mauy of our readers will doubtless be 
struck with their entire inapplicability to their own part of the 
world. 

Consideriny: a change in the present permit: system advisable 
the Board referred the matter te the Conservators. The replies of 
these latter, together with the Board’s resolution, which received the 
sanction of Gas ernment, are detaifed befaw. 


* The Honora: s Editor desires to express his acknmeledgments to the Government 


of Fort St. George for copies of these Papers. 
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Mr. C.E, Brasier, Conservator, Central Circle, wrote as follows :— 

In reply to Board's Forest Reference, No. 168, dated 3rd April 
1905, I have the hanour to give below the previous history of the 
introduction of Ue located fellings system. 

Tn January 1895 (Board’s Proceedings, Forest, No. 451, dated 
zoth September 1896), the Board's attention had Leen attracted to 
the existence in certain districts of what may: be called the “ unregu- 
lated permit sytem” under which applicants were permitted 
to go into the forests and fell a specified number of trees of certain 
classes wherever found. The Board then called for a report as to 
the tracts in which the objectionable system prevailed and for 
proposals for iniproved arrangements. ‘The Conservator, Central 
Circle, reported that the system prevailed in its entirety in 
Cuddapah and Chingleput districts and, with certain restrictions, 
in the other districts (Conservator's letters printed in Board's 


0. 451, dated 29th September 1896). The 


Proceedings, For:sts, 


Conservator, Southern Cirele, reported that in no district in his 
circle did the system prevail, but it is evident from his reply that 
unrestricted fellings were and still are in force in that circle, though 
not of the particular kind defined in the reference. 

2. At this stage Mr. Hooper, then Conservator, Northern 
Circle, aadressed the Board on 2nd October 1898 (Board's Proceed- 
ings, Forest, No. 207, dated 12th May 1896) deprecating the 
injudicious intra tnction ef the coupe system on the gronnd that 
disastrous results were likely to follow in its train as it left the 
contractors a fre: hand, and as he had reason to believe that after 
such clear or alnost clear fellings the reproduction of important 
species was practically 27? in some instances. This was referred to 
the other Conseivators for remarks. Mr. Popert agreed with Mr. 
Hooper in regard to the evil effects of ill-considered coupe fellings 
arranged without preliminary enquiries regarding the then 
condition of the forests, their proposed future treatment, the effect 
of the scheme on the neighbouring villages as to grazing, ete. 
Mr. Peet also, in concurring with Mr. Hooper, remarked that the 
permit system, with all its faults, would create less friction, would 
certainly satisfy the requirements of the public far better than an 
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injury to the 


ill-designed coupe system, and might even cause le 
forest. He enumerated some of the defects and dangers of 
haphazard attempts it working under the coupe system, vs. (1) 


the yield year after year was not uniform, :2) fellings were conducted 


without any idea as (> their probable markets, and (3) the grazing, 
ete, requirements of the important villages were left out of 
consideration. The Board thereon, in the Proceedings quoted, 
concurred generally in the views of the Conservators and impressed 
on the Collectors the necessity of instituting adequate enquiries on 
the several points voted by Mr. Popert, before introducing the 
system of located fellings into the districts. 

3. After thus disposing of this matter the Board took up the 


original subject for consideration, and observed in its Proceedings, 


Forest, No. 451, dated 29th September 1896, that the “unregulated 
permit system” was prevalent only to a small extent, and was 
gradually being replaced by more satisfactory arrangements, which 
would be improved and systematised as experience was gained. 
The Government thereon in its Order, Mis. No. 4447, Revenue, 
dated roth November 1896, printed in Board’s Proceedings, Forest, 
No, 521, dated 18th November 1896, laid dewn that efforts should 
be made to get rid of the permit system wherever it still prevailed. 

4. From the latest annual reports from districts it is observed 
that the permit sysiem and unregulated fellings do not exist in 
North Arcot, South Arcot, Tanjore, North Salem, and South 
Salem. In Cuddayah, with the exception of thirteen coupes 
which were under systematic working, the rest were worked under 
the permit system. {n Nellore, except in areas dealt with in the 
Sriharikota and Casuarina plantations and certain minor working 
plans, the permit system was in force in the remaining arcas. 
fu Chingleput and Prichinopoly the permit system was in force 
almost thronghout the districts. Generally wherever there are 
working plans framed, there are located fellings : in other places the 
permit system prevails. 

5. Asregards grass, permits were issued for its removal in 
Cuddapah, South Suem, and Trichinopoly. Tn other districts 


there was no demand or the grass was leased out, 
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6. Tt will be observed from the above that the Conservators 
in 1898, while approving of the well-considered plans for located 
fellings, deprecated haphazard measures in this direction, I fear 
however from the general forewarning tone of the Conservators’ 
letters then issued that some District Forest Officers were only too 
glad of the excuse for doing nothing in this direction, and hence 
we find that in some districts of this circle, 3. North Arcot, 
North and South Salem, South Arcot, and Tanjore, a great advance 
has been made by the abolishment of the permit system as 
previously understood yin other districts, vs. Nellore, Cuddapah, 
Chingleput and Trichinopoly, little has been done in this direction. 
Tam of opinion that located fellings can be introduced in all 
districts if proper measures are taken by the District Forest Officers 
towards this end. They will have to be combined with depots in 
towns in some localities, while in others contractors may be found 
to work the coupes, or, again, in other places a modified form of 
permit system, as the Government evidently foresees, will have to be 
introduced by placing the permit-issning gumastahs in the forest 
to issue permits and supervise fellings. The latter is indeed 
usually the first step necessary where contractors cannot be got. 
Personally [Tara of opinion that the Government has taken very 
beneficial action in requiring that the measures to be taken 
towards further extending the system he reported, and it naw rests 
with the District Forest Officers of the districts in which the system 
is not given yet widespread effect to introduce it without further 
delay, reporting to the Conservator the action they intend taking 
in order that he may give them advice and see that the possibility 
of the forest is riot encroached upon. E would therefore advise 


that Collectors be requested to see that their District Forest 
Officers take action towards this end at the earliest possible 
date. 

The following are Mr. A. W. Lushington, Conservator, 
Northern Circle’., remarks :-~ 

With reference to Board's Proceedings, Forest: Reference No. 
168, dated 3rd \oril 1905, | have the honour te inform you that 


[ quite agree that the permit system is most obnoxious; that it 
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has but little to recommend it financially or politically, and has 
everything against it sylviculturally. 

2. {notice in their Order No. 681, dated 17th April 1871— 
34 years ago—the Government remarks — 

“The objectionable license and voucher system is still in 
force in the whole range of country with which the Forest 
Department have any concern. The Government desire that it 
shall be the constant effort of the Conservator and his deputies 
to extend the depot and periodical auction system as much as 
possible, and to put a speedy end to the license and voucher 
system, which is fraught with facilities for fraud and oppression.” 

3. Tam of opinion that this sums up the case most clearly, 
and have pointed out more than once how the words of Govern- 
ment in the ultimate sentence are being fulfilled. Of course until 
the Act was passed and settlement completed it was difficult to 
put a stop to the system 

4. Lam at present in communication with the Collectors of 
the different districts to <ee how and to what extent the abolition 
of the permit system can be effected : and Lam glad to be able to 
inform the Board that ir West Kurnool a great stride has been 
taken to this end, Mr. Wood having made an excellent commence- 
ment of departmental fuel and bamboo felling combined with the 
stopping of permits. I have reqnested the Collector to let the 
Roard know what is being done inthis respect. 

5. In some districts there is still a desire to retain the 
permit system; but 1 revret to report that it is chiefly in those 
districts where protection is at its worst. In some districts the 
officers are anxious to put a stop to it, but they seem to fear that 
the necessary establishment to carry out located fellings would 
not be sanctioned ; and ina very large number of instances they 
express the opinion that the existing type of range officer would 
never carry out the alteration satisfactorily. There is not the 
slightest doubt but that to have it properly effected we must 
have a better class of man than we have at present, and this is a 
point that is now under consideration between the various Collec- 


tors and myself with « view to addressing the Board on the 
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subject. The majority of range officers, or, at all events, of the 
inferior type of range officers, are, fur obvious reasors, against the 
change, and ove question is whether we shall not have to clean 
out the Augen stable. 

6. The iteration to be effective must be undertaken ona 
large scale ; the expenditure will of course be great, but the gain 
financially and sylviculturally will be enormous, The question is 
whether a very large outlay would be sanctioned. If this is 
answered in the affirmative, I will address the Collectors witha 
view to having the whole scheme cverywhere put on a proper basis, 

Mr. Gass wrote— 

IT have the honour to inform you that the value of the 
recommendation made by Government is fully recognised, and 


efforts are being made to restrict removals to selected localities in 
the limited number of places in this circle in which permits are 
being issued. The opening of depots for the sale of wood for 
domestic purposes and agricultural implements is being gradually 
extended, and as the supplies to these depots are made 
departmentally the necessity for the issue of permits is largely 
reduced, 

Where the employment of permit-issuing officers is still 
required the necessity for locating them in or near the forests is 
being urged. 

Board's Resolution—Forest, No. 61, dated 1st August 1905. 

Everybody is aware of the objections to the unregulated 
permit system and of the desirability of introducing departinental 
fellings and depots, But the change is not altogether an casy one, 
and is not to be carried out by a mere stroke of the pen, It 
would be easy to stop the permit system, but the introduction of 
departmental fellings implies working plans and men to cary 
them out. The Board recognises these difficulties and is prepared 
to make allowance fur them, 

2. At the same time, it is very desirable that the change 
should be mad: : Conservators and Collectors are evidently aware 
of the fact, and considerable progress has already been made by 
many District lorest Officers ; but the Board would impress on all 
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officers the need for still greater effort; a careful study of the 
needs and possibilities of their district is a necessary preliminary, 
but action should be tuken as soon after as possible to supply 
those needs by suituble departmental arrangements, or by the 
nearest approach thereto, which the district organisation is capable 
of, e.g, by the contract system, which obtains in Tinnevelly, or by 
the restricted permit -ystem over limited areas, with gumasthas on 
the spot, to which Government refer, or by any other arrangement 
which District Forest Officers may consider suitable. Anything 
is better than the plain unvarmished “permit system” of ald 
days. 

3. The Board does not wish to suggest hasty and ill-considered 
action that will only result in faiture—failure to benefit the forests, 
or failure to supply the public~but the Board would neverthe- 
less request Collectors and Canservators to take the matter in 
hand at once, aml consider what can be done; if mare men 
are wanted on the temporary scale, the Board is ready to supply 
them. 

4. Collectors will be requested to tepart ta due course, through 
the Conservators, what advance they can make in their distric 


5 
and the Board will then submit a consolidated report on the matter 
to Government, i, accordance with paragraph 2 of Government 
Order, No. 273, Revenue (Morest No. 59), dated 22nd March #905). 
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MISCELLANEA, 


KINO FROM CROTON TIGLIUM. 
BY DAVID HOOPER, Fo 1. G, Fe L. S. 

A sample of “Gum of Croton tigifum” was presented to the 
Indian Museum in July last by the District Forest Officer, South 
Salem, Madras Presidency. The specimen was highly coloured 
for ordinary guta, and after examination was found to be an 
astringent secret‘on or kino. It was in brittle fragments of a 
black colour, with garnet-like edyes, the taste was styptic, and it 
dissolved in water and rectified spirit with an acid reaction, 


Tt had the following composition :— 


Water ve ee ae 172 
Tannin ae ah w O50 
Soluble non-tannins os saa, OER 
Insoluble fibre... oe ap Ol§ 
Ash... oa Boh « IOS 

100°0 


The aqueous solution gave the same reactions with ferric and 
ferrons salts, plumbic acetate, and mineral acids as Malabar kino, 
The amount of ash is rather large for kino, and is account- 
ed for to some extent by the presence of earthy matter or 
sand, 

The District Forest Officer, on being written to for further in- 
formation on the yield of gum,and for a larger sample, replied that 
the small quantity (weighing about one ounce) had been collected 
at the base of about thirty trees, where it appeared to have exuded 
naturally. The (ree known as Croton tighum, Linn. is the 
“ Katta-Kottai” of the Tamil people, and the seeds are the source 
of the croton of] of commerce. According to Sir Joseph Hooker’s 
“Flora of British India” there are twenty seven indigenous 
species of croton, and a number of introduced species are grown for 
ornamental purposes, but, as far as can be ascertained, it does not 
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appear that a kino-lil.e exudation from these plants has previously 
been recorded in India, 

Writers on the subject of “ Dragon’s blood ” have referred to 
species of croton as yielding a variety of this drug. In Central 
and South America there are at least four species yielding kino- 
like secretions kniawn as “Dragons’s blood,” or “Sangre de 
drago.” These have been identified as (1) Croton draco, Sch\dl., 
in Mexico and the Central American Republics; (2) Croton 
erythreum, Mart., in Brazil. The gum is known as “ Pao de sangue 
de dragao,” or Brazilian kino, and it is used externally and inter- 
nally as a styptic; (3) Croton Arhiscifolium, HB.K. and (4) Crofton 
polycarpum, Benth., ia Columbia (in the neighbourhood uf Papayan), 
yield similar juices to that of the first named. 

In L’Ecole de ‘harmacie, Paris, there isa sample labelled by 
Prof. G. Planchon: “Croton Draco. Sangre de drago des 
Mexicains ; ec’est |}: kino des indigenes par usage  iceuticynec 
recolté sur Parbre qui croit abondant dans Etat de Vera Cruz, 
envoyé en 1854 par Schaffner en Mexique.” 


Prof. Ed. Schier, of Strasburg, to whom Tam indebted for 
information on the American crotons, published a lst of kino- 
producing trees in Berichien Deutsch. Pharin. Gesellschaft (May 
14th, 1901), One inore species may now be added to his list.— 
Pharmaceutical Journal, October, 7th, 1905, p. 479. 


